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FOR BECONASE 


Unlike antihistamines, BECONASE acts directly on the 
inflammatory component; providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms;* more 
effective than terfenadine for breakthrough nasal symptoms 
on high pollen count days** 

Safety established for long-term use?" 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
(Monday through Friday, 8AM to 4:30PM, EST). 


BECONASE 910,10. aroso: 


(BECLOMETHASONE DIPROPIONATE, USP) 


ALSO AVAILABLE: e 
NASAL SPRAY 0042% 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 









*in two out of four measures of nasal symptoms, P<0.01 
+See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. {Calculated on the dried basis 


Please consult Brief Summary of Prescribing Information on next page. 
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< Beconase” Inhalation Aerosol ‘BRIEF SUMMARY 
eae ipestomethasane dipropionate, USP) 
cooo For Nasal inhalation Only 
-Beconase AQ" Nasal Spray, 0.042%" 
(beclomethasone dipropionate, monohydrate) 
‘Calculated on the dried basis. For intranasal Use Only. 


SHAKE WELL BEFORE USE. 








"The following is a brief summary only. Before prescribing, see complete preser:bing information in Beconase® 
inhalation Aerosol and Beconase AQS Nasal Spray product labeling 


‘CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contramndicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ” 
asa! Spray cari be accompamed by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged periods with systemic cortico- 
steroids.are transferred to Beconase inhalation Aerosol or Beconase AQ Nasa! Spray. This is particularly important 
in those patients who have associated asthma or other cinical conditions where too rapid a decrease in systemie 
sorhicostersids may cause a Severe exacerbation of thes symptoms, 

Studies have shown that the combined administration af altemate-day predaisone systemic treatment and 

orally inhaled beclomethasone increases the hkelihood of hypothalamic-pituitary-adrenal (HPA) suppression 
“compared to a therapeutic dose of either one alone. Therefore, Beconase inhalation Aerosol and Becunase AQ 
Mase Spray treatment should be used with caution in patients already on altermate-day prednisone regimens for 
any disease. 

ifeecommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive or 

predisposed by virtue af recent systemic steroid therapy, symptoms of hypercorticism may occur, including very 
tarecases af menstrual irregulanties, acneiform lesions, and cushingaid features. if such changes occur, Beconase 
inhalation Aerosol and Beconase AG Nasal Spray should be discontinued siowly consistent with accepted proce 
dures for discontinuing orai steroid therapy. 


PRECAUTIONS: General: Dunng withdrawal from orai steroids, some patients may experience symptoms of 

“withdrawal, eg, joint and/or muscular pan, lassitude, and depression, 

Rarely, immaciate hypersensitivity reactions may occur after the intranasal administration of beciomethasone 

Extremely sare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal application of aerosolized corticosteraids. Although these have not been 
“observed in clinical tnais with Beconase AQ® Nasal Spray. vigilance should be maintained 

in clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely, When such an infection 
develops, it may regure treatment with appropriate local therapy os discontinuation of treatment with Beconase® 
inhalation Aerosal or Beconase AQ Nasal Spray. 

“if persistent nasopharyngeal irritation occurs. it may be an indication for stopping Beconase AG Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of Beconase Inhalation 
icc Aerosolor Beconase AQ Nasa! Spray may suppress HPA function. 
aor Beconase inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution, if at all, in patients with 
nD aetive of quiescent tuberculous infections of the respiratory tract: untreated fungal, bacterial, or systemic viral 
viftéctions; or ocular herpes simplex. 

For either preparation to be effective in the treatment of nasal polyps. the aerosol or spray must be able to enter 
the nose. Theretore. treatment of nasal polyps with these preparations should be considered adjunctive therapy 
sonto Surgical removal and/ar the use of other Medications that will permit effective penetration of these preparations 
inte thé nose. Nasal polyps may recur after any farm of treatment. 

‘Ags with any long-term treatment, patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over 
Several months or longer should be examined periodically tor possible changes in the nasal mucosa 

ho Because of the inhibitory effect of corticosteroids on wound heaiing, patients who have experienced recent 
fagal septal uicers, nasal surgery, or trauma should not use a nasal corticosteroid until heating has occurred. 
“Although systemic effects have been minimal with recommended doses, this potential increases with excessive 
doses, Therefore, jarger than recommended doses of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray 
“should be avoided 

ilormation tox Patients: Patients being treated with Beconase inhalation Aansal or Beconase AQ Nasal Spray 
Should receive the following information and instructions, This information is intended to aid in the safe and effec- 
ive use of medication. it is nota disclosure of all possible adverse or intended effects. Patients should use these 
preparations. at regular intervals since their effectiveness depends on their regular use. The patent should take 
he Medication.as directed Itis not acutely effective, and the prescribed dosage should not be increased. Instead, 
Nasal vasocoristrigtors or oral antitustamines may be needed until the effects of Beconase Inhalation Aerosol or 
Beconas# AQ* (beclomethasone Gipropiarate, monohydrate) Nasai Spray are tully manifested. One ta two weeks 
may pass betore full relief is obtained. The patient should contact the cactor if symptoms do not unprove, orif the 
gondition worsens, or if Sneezing ar nasal irritation occurs. For the proper use of either unit and to attain maximum 
“amiprovement, the patient should read and follow carefully the patient's instructions section of the package insert. 
So Larcinogenesis, Mutagenesis, impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 

CoS inhalation and 82 weeks by the oral route, resulted in no evidence of carcinageris activity. Mutagenic studies have 

oo Rot been performed. 

' impairment of fertiity, as evidenced by inhibition at the estrous cycie in dogs, was observed following treatment 

_ by the oral route. No intubition of the estrous cycie in dogs was seen foliowing treatment with beclomethasone 
dipropionate by the inhalation route 
Pregnancy: Teratagenit Elects: Pregnancy Category C Like other corticoids, parenteral (subcutaneous) becia- 
methasone dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given 
in.doses approximately ten times the human dose. In these studies, beclomethasone was found to produce fetal 
sesorption, cleft palate, agnathia, mecrostomia, absence of tongue, delayed ossification, and agenesis of the 
thymus, No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate was 
administered by inhatation at ten times the human dose or orally at 1.600 times the human dose. There are na 

adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be used during 
Hregnaney oniy sf the potential benefit justfes the potential risk to the fetus. 

<: Nontaamogenic Efects: Hypoadrenalism may occur wi infants born of mothers receiving corticosteroids during 

pregnancy. Such infants should be carefully observed. 

Nursing Mothers: Iis not known whether beclomethasone dipropionate is excreted in human mitk, Because other 

nonicostercids are excreted in human muik, caution should be exercised when Beconase (beclomethasone dipro- 

pionate, USP) inhalation Aerosol or Beconase AQ Nasal Spray is administered to nursing women 

Pediatric Use: Safety and effectiveness in chidren below 6 years of age have not been established 


ADVERSE REACTIONS: in general, side effects in clinical studies with bath preparations nave been primarily 
associated with intation of the nasal mucous membranes, 

Extremely rare instances of wheezing. nasal septum perforation, anc increased intraocular pressure have been 
reported following the intranasal administration of aerosolized corticasteroids (see PRECAUTIONS). 

Rare cases af immediate and delayed hypersensitivity reactions, including urticaria, angioedema, rash, and 
bronchospasm, have been reported following the oral and intranasal inhalation and administration of 
Beclomethasone. 

/Beganase™ Inhalation Aerosol: Adverse reactions reported in controlled chmcal tnais and long-term open 
studies are desenbed below, Sensations of irtatan and burning i the nose (11 per 100 patients) following the use 
‘of Beconase inhalation Aerosol have been reported, Also, occasional sneezing attacks (10 per 100 adult patients) 
have occurred immediately following the use of the intranasal inhaler This symptom may be more common in 
coobiidren. Rhinomhea may occur occasionally (1 per 100 patients) 

Localized infections of the nase and pharynx with C albicans have cccurred rarely (see PRECAUTIONS} 
Transient episodes of epistaxis have been reported in 2 per 100 patents Ulceration of the nasal mucosa has 
¿been reported rarely, 

Systemic corticosteroid side effects were not reported during controtied clinical trials. If recommended doses 
arë exceeded, however. or if individuals are particularly sensitive, symptoms of hypercorticism, ie, Cushings 
syndrome, could occur 

Pectnase AQ* Nasal Spray: Adverse reactions reported in controled chsical nals and open studies are 
describen below, 

Mild nasaphatyrigeal iatation has bees reported in up to 24% of patents treated, including occasional sneezing 
“attacks fabout 4%) occurring immediately following use of the spray. in patients experiencing these symptoms, 
none had to discontinue treatment. The incidence of transient urilation and sneezing was approximately the same 
“ithe group.of patients who received piacebo in these studies, implying that these complaints may be reiated to 

vehicle components of the formulation. 
cL Fewer than § per 100 patients reported headache, nausea, or lightheadedness Fewer than 3 per 100 papents 

reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 























































OVERDOSAGE: information concerning poss: bie overdosage and its treatment appears in the full prescribing 
Sintarmation RB2-1006 March 1989 
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Department of Otolaryngology 
Functional Endoscopic 
Sinus Surgery Symposium 
june 1-2, 1990 


Course Directors: 
Vijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 
Rande Lazar, MD 


The goal of this symposium is to provide the participants 
an opportunity to learn functional concepts of endoscopic 
sinus surgery with didactic lectures and “hands on” lab- 
oratory experience. 


For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
Joanne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 
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April 19-22, 1990 
The Westin Peachtree Plaza 
Atlanta, Georgia 


ASSURING THE PUBLIC’S 
HEALTH 














Consider the challenges and prospects for “Assuring 
the Public's Health” at the Seventh Annual National 
Preventive Medicine Meeting in Atlanta, Georgia. More 
than 200 experts will lead educational sessions on such 
topics as the future of public health, drug testing, 
educating and training public health professionals, 
worksite health screening, passive smoking, STD's in 
men, care for the poor and uninsured, health problems 
in urban settings, environmental risks, and many more 
relevant issues. 

Attend computer demonstrations plus workshops on 
sexual history-taking, electronic networking through 
BITNET, putting prevention into practice, and 
communicating with legislators. 

Take part in this exciting program. Earn over 25 CME 
credit hours. Contact the Meeting Manager at (202) 789- 
2928 for PREVENTION 90 registration information. 


PREVENTION 90 
1030 15th Street, NW, Suite 410 











Washington, DC 20005 
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26:174-180. 
` SUPRAX* cefixime/Lederie PRECAUTIONS 
BRIEF SUMMARY. Please see package insect for full Prescribing Information General: Prolonged use may result in overgrowth of nonsuscentible organisms. If superinfection 
INDICATIONS AND USAGE s, take appropriate measures 


Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative suaurs}. 
Moraxella (Branhametta) catarrhalis (most of which are betadactamase positive), and Sreprocaccus 
pyogenes, * 

Note: For information on outs media caused by Sveptococcus preurnornae. see CLINICAL 
STUDIES section. 
Acute Bronchitis and Acute Exacerbations of Chroni Bronchitis caused by $ pneumoniae and H 
“nfivendae (beta-lactamase positive and negative strains}. 

Perform culture and susceptibility studies to determine causative organism and is susceptibility to 

SUPRAX, Therapy may begin while waiting for study results and may be adjusted when results are 
“known, 

Pharyngins and Tonsillius caused by S pyogenes. 

Note: s the usual drug of choice in the treatment of S pyogenes infections, inciuding the 
prophylaxis of rheumatic fever SUPRAX is generally effective in the eradication of $ g enes om 
the nasopharynx: however, data establishing the efficacy Of SUPRAX in the subsequent prevention 
of rhéurnand fever are not avadable 

Uncomplicated Unnary Tract Infections caused by Eschencina coli and Proteus ruratnits 
*Efficacy for this organism was studied in fewer than ten paners with outs media 

CLINICAL STUDIES 

In.clinical mats of outis media in nearly 400 chidren between the ages of 6 months and 10 years, 

$ pneumoniae was solated from 47% of the patients, Hinfiuenzae from 34%, 8 catarrhalis from 

15%, ang $ pyogenes from 4%, 
si The overall response rate of $ pneumornae to cefixime was approximately 10% lower and that of 

JA influenzae OF B catarrhalis apriorie y 7% higher (12% when beta-lactamase positive strains Of 
4 influenzae ate included) than (he response rates of these organisms to the active control drugs. 
L dn these studies, patents were randomized and treated with either cefixime at dose regirneris of 
nA mgko tid or 8 mg/kg qd. or wath a standard antibiobe regimen. Sixty-nine to 70% of the parents 
Jn each group had resolution of signs and symptoms of ants media when evaluated two to four 
weeks posttreatment, Out persistent effusion was found in 15% of the patients. When evaluated at 
the completion of therapy, 17% of pavents recenving cefixime and 14% of patients receming effective 
Comparative drugs (18% including those patients who had A infivenzae resistant to the control drug 
č and who received the contol antbiote) were considered to be neamen fatures. By the two- to 
“four-week follow-up, a total of 30% to 3196 of parents had evidence of either treatment failure or 
tecurent disease 




































Bacteriological Outcome of Outs Media at Two- to Four-Weeks Postinerapy 
Based on Repeat Middie Ear Fluid Culture or Extrapolation from Clinical Quicome 





Cefixime!™! Ceñxme"” Control" 

Organism 4 mayvkg bid B mg/kg qd drugs 
SHEPLOCOGCUS PNEUMONIAE 48/70 (69%} 18/22 {82%} 82/100 {82%} 
Haemophilus influenzae 

beta-lactamase negative 24/34 [71%] 3/17 17698) 2334 (68%) 
kaemophilus intiuerizae 

beta-lactamase positive $7422 177%) QB 75%} py 
‘Moraxetia (Branhamellal 

catan Palis 26/31 (84%) of 1824 {75%} 


Streptococcus PYOGENES 5 33 67 
120/162 {74%} 48/59481%] 130/166 {78%} 


Hl Numbereradicatednumber solated 
thl An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were 
excluded fram this analysis because they were resistant to fhe control antibiotic. In 19 of these 
the clinical course could be assessed, and a favorable outcome occurred in 10. When these 
cases are included in the overall hacterialogical evalua therapy with the control drugs. 
140/185 (76%) of pathogens were considered to be eradicated 
Tablets should not be substituted for suspension when treating otitis media 
CONTRAINDICATIONS 
Known: allergy to cephalosporins. 
WARNINGS 
oo BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
“MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY 
CREACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS PRODUCT IS 
TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED 
oe BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN 
oo CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 
OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, DISCON- 
TINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY MEASURES, INCLUDING 
OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS ANTIHISTAMINES, CORTICOSTEROIDS, 
PRESSOR AMINES, AND AIRWAY MANAGEMENT, AS CLINICALLY INDICATED. 
Administer cautiously to allergic patients. 
Treatment with ie ee antibiotics alters the narmal flora of ‘the coton and ma perl 





All fsolates 

































d of sive e ‘antibiotic: associated diarrhea i including pseudomembranous col us PIENET 
Orandus cols has been reported with the use of SUPRAX and other broad-spectrum anubioucs 
fineiading macrolides, sermaynthetic penicillins, and cephalosoonns). itis imponan to consider this 
= diagnosis in patients who develop diarrhea in association with antitnonc use. Syrnptoms of p 
domernbranous colitis may occur duning of after antibiote treatment and may range m sev 
mild to tfe threatening. Mild cases Usually respond to drug discontinuation al 
Severe cases. should be managed wath fluid, electrolyte, and protein supplementation. Why 
Colitis s NOt relieved by drug discontinuance, ot when it is Severe, oral vancornycin is the dr 
choice for antibionc-associated pseudomembranous colius produced by C difficile. Other caus 
Colts shouid be excluded. 
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uily monitor pauerds on dialysis. Adjust dosage of SUPRAX [cefixime] in patents with renal 
nent and those undergoing conuinuous ambulatory pedtoneal dialysis and hemodialysis. 
See DOSAGE AND ADMINISTRATION | 

Prescnbe cautiously in patients with a history af gastrointestinal disease, particularly colitis 
Drug Interactions: No sranificant drug interactions have been reported to date 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the unne may ccur 
with tests using nitroprusside but nor with those using muroferricyarude 

SUPRAX administration may resuit in a false-positive reacuon for glucose in the urine using Clin- 
test", Benedict’s solution, or Fehlings solution. Use glucose tests based on enzymatic glucose 
oxidase reactions (Such as Chrastix’** or Tes- Tape ***] 

A false-positive direct Coombs test has been reported during treatment with other Cephalosponn 
annbiones, therefore, it Should be recognized that a pasitve Coombs test may be due to the drug. 
Carcinogenesis, Mutagenesis, impairment of Fertility: Although no hfetume animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic potential of SLUIPRAX was 
foo dard laboratory tests. Reproductive studies revealed no ferulity impairment in raes at 
doses up to 125 umes the adult therapeutic dose 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been performed in mice 
and fats at doses up to 400 nmes the human dose and have revealed no evidence of harm to rhe 

due to SUPRAX. 
ney eee and well-controlled studies in pregnant women. Because animal repro- 
studies are NOt always prechcnve of human t expanse, his drug should be used during preg- 
nancy onty if clearly needed. 
Labor and Delivery: SUPRAX has not been studied for use dunng labor and delivery Treatment 
shouid only be givenif clearly needed 
Nursing Mothers: It is not known whether SUPRAX is excreted in human mulk, Consider discontin- 
ying nursing temporanly Guang treatment with (us drug 
Pediatric Use: Safety and effectiveness of SUPRAX in chiidren aged less than 6 months have not 
been established, 

The incidence of gastrointestinal adverse reactions, inciuding diarrhea and loose stools, in pedi~ 
ane patients receiving the suspension, was Comparable to aduit pauents recenving tablets. 
ADVERSE REACTIONS 
Most adverse reactions observed in clinical nals were of a mid and transient nature. Less than four 
percent (4% of patients m the US tials discontinued therapy because of drug-related adverse rear- 
tons. Commonly seen adverse reactions in US tnals of the tablet farmulatian were gastrointestinal 
events, which were reported in 30% of adult patients on ether the bid or the qd regimen. Canically 
mid gastromestinal side effects occurred n 20% of af pavens, moderate events occurred in 9% 
of ali patents, and severe adverse reactions occurred in 2% of ail patients. Individual event rates 
included diarrhea 16%, loose of frequent stools 6%, abdominal pan 3%, nausea 7%, dyspepsia 3%, 
and flatutence 3%. The inadence of gastrointestinal adverse reactions. including diarthea and loose 
stools, in pediatric patents receiving the suspension was Comparable to adult pavents recewing 
tablets. 

Symptons usually responded to symptomatic therapy of Ceased when SUPRAX was 
discontinued. 

Several patients developed severe danhea and/or documented pseudamembranous colitis, and 
a few required Nospilahzauon. 

The following adverse reactions have been reported following the use of SUPRAX, Incidence 
rates were less than | 1150 [iess than 29], except as noted above for gastrointestinal events, 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting. Sev- 
eral cases of documented pseudomembranous colitis were identified during the studies. The onset 
of pseudomembranous colus symptoms may occur during oF at 
Hypersensitivity Reactions: Skin cashes, urticaria, drug fever, and pruntus 
Hepatic: Transient elevations in SGPT, SGOT, and dikaline phosphatase 
Renal: Transient elevations in BUN or creaunine 
Central Nervous System: Headaches 3%). dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, 
fangason in prothrombin time was seen rarely, 
Other: Genital pruritus, vaginitis, candidiasis 

The folowing adverse reactions and altered laboratory tests have been 
cephalosporin-class antones 

Adverse Reaccions Alergie reactions including anaph 
thema multiforme, toxic epidermal necrolysis, superni 

hepanc dysfunction. including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage 

Several cephalospanns have been implicated in inggenng seizures. particularly in patien’s with 
renal impairment when the dosage was not reduced (see DOSAGE AND ADMINISTRATION and 
OVERDOSAGE). if seizures associated with drug therapy occut discontinue drug. Achmunister amp 
corulsant therapy if clirscally dicated. 

Abnormal Laboratory Tests: Positive direct Coamts test. elevated bilirubin, elevated LDH. pancy+ 
pema, NeUuOpeNna, agranulocytosis. 

OVERDOSAGE 
Gasti 


















































and eosinophilia. Pro- 
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AAKS, Stevens JONSON Syndrome, ery- 
An, taxie nephrapathy, 























gafea alysis or peritoneal dialysis Adverse reactors in 
smalt nurnbers of heal thy aduit Suan receiving single doses up to Z g of SUPRAX did not differ 
from the profile seen in patients treated at the recommended doses 

“Cintes and Clinistix are registered vadernarks of Ames Division, Mies Laboratones, Inc. Tes-Tape 
8 a registered trademark of El Lilly and Company. 
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Pulsed-Dye Laser Treatment for Facial 
Vascular Lesions 





William W. Beeson, MD, Indianapolis, Ind, and W. Russell 
Ries MD, Mashville, Tenn, addressed the Southern Section 
meeting of the American Academy of Facial Plastic and 
Recenstructive Surgery in White Sulfur Springs, WVa, on 
January 11,1990, eencerning the use of the tunable pulsed- 
dye laser for vascular lesions of the skin. They reported that 
this was.a specially developed laser powered by a flash lamp 
using fiberomtic cables to a handpiece. Ideally, a laser used 
to treat skirclesiongs would have properties that would cause 
damage to tite intimal leyers of the vessel and yet spare the 
dermis and epidermis, The selective photothermolysis prop- 
erties of this laser were developed to be wavelength specific 
and cirectec at the oxxyhemoglobin target. The wavelength 
most appropriate was 585 nm, and it appeared that the op- 
tima! duration was 300 to 400 milliseconds with a 5-mm-di- 
ameter spotesize. They reported that this pulsed-dye laser 
worked best:for port-wine stains, hemangiomas, and some 
. telangiectas-as. This procedure was felt to be contraindi- 
< cated in persons with known photosensitivity to this wave- 

> length laser: in persons receiving anticoagulants, and in 
` those indivieuals with light-induced seizure disorders, and 
relatively contraincicated in dark-pigmented individuals 
since:the meamin tended to interfere with the absorption 
of the energ-. Patieat counseling and photodocumentation 
was felt to be essential ir using this pulsed-dye laser for fa- 
cial skin lesiens, In addit.on, each patient should have a test 
spot treatment with the pulse-dye laser prior to full treat- 
ment. This test spot is used to determine the outcome with 
varying lengzhs of exposure time and spot size. 

After 6 weeks, adjustments and treatments can be made 
based. on these test spots. Retreatments can then be 
performed every 6 to 8 weeks until the lesions are eradi- 
cated. The axthors felt that it was very important not to 
overlap the sjots. The treatment results were better if the 


areas were retreated wich the smaller spot size in 6 to 8 


~ weeks. —CDE GREGG S. FARKER, MC, USN, Portsmouth, Va 





Blepharoplasty in the Elderly Patient With 
Seniie Lower Eyelid Changes: Combined 
Transconj.nctival and Lateral Strip 
Technique 





At-the Southern Regional Scientific meeting of the 
American Academy of Facial Plastic and Reconstructive 
Surgery, Dr dra D. Papel, Baltimore, Md, White Sulfur 
_ Springs, W Va deseribed several of the most common unde- 


Arch Otelaryngm! Head Neck Surg—Vol 116, April 1990 


sirable appearances of the eyelids after. Tower blopliaro- 
plasty. Scleral show, rounded palpebral fissure, and ectro- : 
pion in the senile lower eyelid can be minimized by careful 
preoperative evaluation and selection of ona of several pro- : 
cedures designed to tighten or suspend the lower eyelid. . 
The lower blepharoplasty procedure preferred by the au- 
thor for the senile lower eyelid is the combined transcon- 
junctival and lateral strip technique. A -cm lateral can- 
thotomy is performed, transecting the inferior crus of the 
lateral canthal tendon. Fat removal is accomplished by in- 
cising the conjunctiva and approaching the orbital. fat: 
either through the orbital septum or behind the septum. 
The conjunctiva is then closed with a ranning 6-0 mild. 
chromic suture in a subconjunctival plate: The lateral tar- 
sal plate is de-epithelialized and suspeaded in a superior 
lateral direction with a prolene mattress suture, being 
careful to overcorrect 2 to 3 mm. Finally, the skin is 
redraped and the excess is excised. 
—LCDR STEPHEN B. FREEMAN, MC, USN, Portsmouth, Va 





Angioedema From Angiotensin-Converting _ 
Enzyme Inhibitors: A Cause of Upper Airway 
Obstruction 





At the recent meeting of the 1990 Southern Section of the 
Triological Society in White Sulfur Springs, WVa, Thomas 
L. Eby, MD, in conjunction with Timothy H. Gannon, MD, 
both of Birmingham, Ala, presented fourxases of angioten- 
sin-converting enzyme inhibitor-induced angioedema in 
which significant upper airway obstruction was involved. 


A detailed review of the mechanism of induction of 


angioedema in these patients was presented, Itappears that- 
there is a potentiation of the inflammatory mediator 
bradykinin that results in vasodilation, increased vascular 
permeability, and, thus, the angioedema. Since this angio- 
edema can progress to upper airway obstruction, all oto- 
laryngologists should be aware of this association. The au- 
thors note that it is important in patients who present with 
angioedema to question the patient about the use of 
angiotensin-converting enzyme inhibitor medications. 


—LCDR Kevin S. KENNEDY, MC, USNR, Portsmouth, Va 





Anatomic Nuances of the Ostiomeatal _ 
Complex of Importance to the Endoscopic. ; 
Sinus Surgeon 





At the recent meeting of the 1990 Southern Section of the 
Triological Society in White Sulfur Sprirgs, WVa, Steven. 
(Continued on p 391) 
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The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 


THE HEARING AID——___— 


_ The Quantum® is a miniature, peri-tympanic, canal-style hearing aid 
_ designed to fit 90% of the population. Plus, it's prefabricated with a 
a soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum® is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum” is also one of the best sounding hearing aids avail- 
able on the market today. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum® sounds more 
natural! 


“Quantum ig a registered trademark of Voroba Hearing Systems, a subsidiary of Bausch & Lomb HE S oy, S T E M 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 























‘mm VOROBA HEARING SYSTEMS 
w  25subsidiaryofBausch& Lomb 


14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 


oes ©1989 Vorba Hearing Systems 
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«Sebel, MD, preserted.a paper in conjunction with Mark 
May, MD, in which they attempted to clarify some of the 
nuances of the anatomical variations encountered in func- 
tional endoscopic sinus surgery. They feel that.a detailed 
. -awareness of the anatomy involved in these surgical proce- 
= dures will help to-prevent the complications that may be 
enceuntered. 

.. ‘Tey especially feel that a sharpened awareness of the 
„ana omy ofthe infandioulum and the natural ostium helps 
to prevent intraorbital inocular complications. In an effort 
to define the infundibulum and its boundaries and to clar- 


< ify the location of the natural maxillary ostium, a three- 


dimensional study was undertaken of 10 parasagittally- 
sectioned cadavers, as well as an additional 30 subjects who 
were studied endoscopically. The anatomical relationships 
were documented and presented to the Southern Section. 
Following careful infandibulotomy, the natural ostium is 
identified early, prior to removal of other structures. The 
rela ionship of the natura! ostium to the orbit is important 
‘to keep in mind. It is located at the junction of the medial 
antral wall roughly hal'way between the distance between 
the anterior and pester.or maxillary sinus walls. Often ac- 


ee - cesary os are noted posteriorly and inferiorly to this land- 


in Other AMA Journals 


JAMA 


Multivitamin/Folic Acid Supplementation in Early Pregnancy Reduces the Prevalence 


of Neural Tube Defects 


A. Milunsky; H. Hick; S. S. Jick; C. L. Bruell; D. S. MacLaughlin; K. J. Rothman; W, Wil- 


zett (JAMA, 1989;262:2847) 


Underreporting of AIDS Cases in South Carolina, 1986 and 1987 
, A. Conway; B. Colley-Niemeyer; C. Pursley; C. Cruz; S. Burt; P. Rion; C. W. Heath, 


dr (JAMA. 1989;262:2859) 


Public Policy and the Supply of Primary Care Physicians 
P. G. Barnett; J. E. Midtling (JAMA, 1989;262:2864) 


A Parting Shot at Tobacco 
€. E. Koop (JAMA. 1989;262:2894) 


Dees Silicosis Still Occur? 


Ð. Valiante; K. D. Rosenman (JAMA, 1989;262:3003) 


Unanticipated Admission to the Hospital Following Ambulatory Surgery 
B. S. Gold; D. S. Kitz; J. H. Lecky; J. M. Neuhaus (JAMA, 1989;262:3008) 


Randomized, Controlled Trial of Clonidine for Smoking Cessation in a Primary Care 


Seiting 


P. Franks; J. Harp; B. Bell (JAMA. 1989;262:3011) 


Fifty Hours for the Peor 


G. D. Lundberg; L. Bodine (JAMA. 1989;262:3045) 


Hooked on Hormones? 










mark, and these need to be recognized as such. From the in- 
tranasal aspect, this os can be found directiz posterior tothe 
cut edge of the uncinate process, ` 

It is noted that blind probing superior o this level with 
a biting forceps will invariably lead to kerr lation of orbital- 
fat and possible intraorbital bleeding. It is felt that the in- 
fundibulum has been poorly defined in the existing litera- 
ture. The infundibulum is a complicated i 
space that should be thought of as a ca 
communicates with the middie meatu 
semilunaris, whose anteromedia.. anc 
boundaries are aspects of the uncinate p 
rior boundary of which is the bulla eth 
boundaries are composed of the orbit an 
fontanelles. The infundibulum, of cout 
fluence of drainage for maxillary, ante 
frontal sinuses. The authors conclude 
tomic awareness of the relationships of ty 
structures surrounding the maxillary sinus natural ostium 
is of key importance in preventing orbital and ocular com- 
plications when performing functional endoscopic sinu 
surgery.—LCDR Kevin S. Kenneby, MC; USNR, Ports- 
mouth, Va 
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THINK FAST. THINK SELDANE. 





Maximum on-the-job relief 
from the first dose through the season 


SELDANE ‘| 


(terfenadine) 60 mg tablets BID 
for seasonal allergic rhinitis 


Starts aer ae lasts 


© 1990, Merrell Dow Pharmaceuticals Inc 
Before »rescribing Seldane, please Brief Summary oO scribing Information. 
wi rs on the reve! 











Seldane® 

(terfenading| 0 mg Tablets 

BRIEF 

CAUTION: Federal law prohibits dispensing without prescription. 


DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablats alsa contain, as inactive ingre- 
dents: corn starch. gelatin, lactase, magnesium stearate, and sodium 
bicarbonate, 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
alergie rhinutis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldana is contraindicated in patients with a known hypersensitivity to 
ferfenading ot any of its ingredients. 
PRECAUTIONS 
information for patients: Patients taking Seidane should receive the fol- 
lowing intormation and instructions, Angnistamines are prescribed to 
reduce allergic symptoms. Patients should be questioned about preg- 
nancy or lactation before starting Seidane therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justties the 
tential risk fo fetus or baby. Patients should be instructed to take 
Seldane only as needed and not to exceed the prescribed dose. Patients 
should also be instructed to store this medication in a tightly closed 
container in a cool, dry place, away from heat or direct sunlight, and 
away from children 
Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter 
fenadine, corresponding to 63 times the recommended human daily 
dose, in mice for 18 months or is rats for 24 months, revealed no 
evidence of tumorigenicity. Microbial and micronucleus test assays with 
terfenadine have revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no effects an male or 
female fertility at oral doses of up to 27 times the human daily dose, AL 63 
times the human daily dose there was a smal but significant reduction in 
implants and at 125 times the human daily dose reduced implants and 
increased post-implantation losses were observed, which were judged to 
be secondary to maternal toxicity. 


Pregnancy Category C: There was no evidence of animal teratogenicity. 
Popragiction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain amd survival when terfenadine was administered throughout preg- 
nancy and lactation. There are no adequate and well-controlled studies im 
piegrant women, Seidane should be used doring pregnancy oniy if the 
potential benefit justifies the potential risk to the fetus. 


`: Nonteratogenic effects: Seldane is not recommended for nursing women. 
‘The drug has caused decreased pup weight gain and survival in fats given 
doses 62 limes and 125 times the human daily dose throughout preg- 
fancy and lactation. Effects on pups exposed to Seidane only during 
lactation are not Known, and there are no adequate and well-controlled 
Studies in women during lactation 
Pediatric vse: Satety and effectiveness of Seldane in children below the 
~ age of 12 years have sot been established 
General: Consideration should be given to potential anticholinergic (dry- 
ing) eects in patients with lower airway disease, including asthma. 
<- ADVERSE REACTIONS 
oOExperience trom clinical studies, including both controlled and uncon- 
sotrotied studies involving more than 2,400 patients who received Seldane, 
rovides information on adverse experience incidence for periods of a 
ew days up to six months. The usual dose in these studies was 60 mg 
twice dally, but in a small number of patients, the dose was as low as 21 
mg twice a day, of as high as 600 mg daily. 
Jn controled clinical studies using the recommended dose of 60 mg 
bid., the incidence of reported adverse effects in patients receiving 
pane was similar to that reported in patients receiving placaba, (See 
al 


RovensE EVENTS REPORTED IM CLINICAL TRIALS 


Percent of Patients Reposting 
Controlled Studies” {All Clinical Studies"* 
Seldane Placebo Contret | Settane  Pisceho 
(am kebi Wep Jiz =i 
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“uration pf treatment in “CONTROLLED STUDIES” was usually 7-14 
+ *Durdtion of treatment in “ALL CLINICAL STUDIES” was up to 6 


manths. 
"CONTROL DRUGS: Chiarpheniramine (291 patients), d-Ghtor- 
io pheniramine (t89-patients), Gemastine (48 patients} 


in addition to the more trequent side effects reported in clinical trials Gee 
Table}, adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant 
listing as possibly associated with drug administration. These include: 
alopecia, thar loss or thinning), anaphylaxis, angioedema, arrhythmia 
fiacuding ‘ventricular tachyarrhythmia, torsade de pointes and ventricular 
> Hbrilahion), ‘beonchespasm, confusion, depression, galactorrhea, hypo- 
i tension, insomnia, menstrual disorders {including dysmenorrhea), 
musewoskelatal symptoms, nightmares, palpitation, paresthesia, pho- 
tosensitivity, prolonged QT interval, seizures. sweating, scope: jachy- 
cearda, temor, urinary frequency, and visual disturbances. In clinical 
tnais, ‘several instances of mild, or iv one case, moderate transaminase 
plavalicins were seen in patents receiving Seldane. Mid elevations were 
-taiso Seen iñ placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis, in most 
cases available intormation is incomplete. In neither the clinical triats nor 
marketing axperiance is a causal relationship of liver abnormalities to 
Sedane use: cear, 
OVERDOSAGE E 
<< iafentiation concerning possible overdosage and its treatment appears in 
Fall Prescribing Information. 
DOSAGE AND ADMINISTRATION ; 
“ThE waual do: for adults and childern 12 years and older is 60 mg 
“CE lablet) twine daily. 
i oduct ifonation as of January 1990 Y46500 
MERRELL DOW PHARMACEUTICALS INC. 
Gineinnati, Oiio 45215. U.S.A. 


Merrell Dow 


90-1236-01 MNTO27 (MDA O85) 
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NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
April 19-21, 1990 
October 4-6, 1990 
January 17-19, 1991 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy Canal Wall Up & Down Techniques 
*Facial Recess Techniques Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques © “Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratery lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology /HNS 

(212) 598-1395 Frank E. Lucente, M.D. 


For Clinical Use 


HILGER 


Facial Nerve Stimulator 
The original accepted instru- 
ment for nerve excitability 
testing in Bell’s Palsy. 


For Surgical Use 
SILVERSTEIN 


Facial Nerve Monitor/ 
Stimulator 

New ULTRA SENSITIVE 
muscle sensor detects 
the slightest movement. 


Safe, Low Energy, Pulsed & Precise Current Control 


No danger of damaging nerves, even when stimulating directly. 
Eliminates possible hazards from constant-voltage or non-pulsed-dc 
stimulation methods. 


WR MEDICAL ELECTRONICS CO. 


123 North Second St., Stillwater, MN 55082 
Telephone: 612/430-1200 








In bacterial sinusitis... 








First time, first-line for clinical certainty 


© 1990, Beecham Laboratories Please see brief summary of prescribing information on adjacent page. 














Brief Surnmary of Prescribing Information 


Indications and Usage: AUGMENTIN ® is indicated in the treatment of infections 
“easel W susceptible strains of the designated organisms in the conditions 
isted below: 
Lower Respiratory infections caused by dtactamase-producing strains of 
Hemoptilus ifieeaead and Branhamella catattalis. 
Qnus Media caused by G-lactamase-producing strains of Hemophiles 
influence ant Branhamella catarrhalis. | 
Sinusitis caused by d-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarthalis. i k 
Skin and Skin Structure infections caused by B-lactamase-producing strains 
of Staphylococcus aureus, E Coli and Klebsiella sp 






To run an efficient practice, you need a motivated office 
staff that can take good care of patients and business. The 
Urinary act infections caused by 2-lactamase-proqucing strains of E coli. AMA offers proven ways to addr ess these important Issues 
Klebsiella zop. and Enterobacter 3i 


p | 4 ‘ a 
While AUGMENTIN is indicated oniy for The conditions listed above, infections l n å series of five workshops for you and your staff. 
caused by ampicillin susceptible organisms are also amenable to AUGMENTIN | 
treatment due to its amoxicillin content. Therefore, mixed intections caused by 
ampicilin susceptible organisms and s-laclamase- producing organisms suscep- 
tible to AUGMENTIN should not require the addition of another antibiotic 


Ba teoget studies, to determine the causative organisms and their suscepti- Insurance Processing and Coding takes an in-depth look.at 


omy fo AU TIN, should be performed together with any indicated surgical Medicare and other third-party payers and how to get full, 
rocedures. | 

Therapy may te instituted prior to obtaining the results from bacteriological $ 

ang suscepti udes w dete the caste organisme and their sista i prompt payment. Introduces key aspects of both CP T. 4 
lity to NTIN when there is reason to believe the infection may involve | : 

any ‘ot the lactamase-pioducing organisms fisted above, Once the reslis are | and ICD-9 coding systems. 


known, therapy should be adjusted, if appropriate. Su i 
Contraindications: A history o! pege reactions to an nom is a contraindication 
WARNINGS: SERIOUS AND 0 TA\ 


CASIONALLY PATAL HYPERSENSITIVITY . cf 
(ANAPHYLACTOND, REACTIONS HAVE SEEN REPORTED IN PATIENTS ON ICD-9 Coding for Doctors’ Offices unlocks the complexities 
ce age ee T E 2 ei 
Fae ts a Mi ae a ee 
TORY OF SENSITIVITY TG MULTIPLE ALLERGENS THERE HAVE BEEN REPORTS. | claims processing and payment. 





2 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY. WHO 
©, HAVE EXPERIENCED SEVERE REACTIONS WHEN TREAT f } 


Advanced CPT- 4 Coding explores the challenges of CPT- 4 


E F | A j 
AN ALLERGIC REACTION OCCURS AUGMENTIN SHOU! ISCONTINUED | 
Ano, Tie APPARATI THERABY NSTIUTED SERIOUS ANAPHYLACTOID | coding and the most common coding errors. 


The Business Side of Medicine provides practical, easy-to- 
implement systems and procedures for improving the 
management and operation of a medical practice. 





sree functions, including renal, hepatic and hematopoietic function is advis- 
al 


ie he possinit a Superiniections with meate z acter) al w n should ? i 

ept in mind duri rapy. if supenntections occur (usually involi ` Ma 

pane manas M Candida), the ‘tug shouid be discontinued and/or opropriate Medical Coll ections Mar agemen t covers the 
ital . ` i sos 

Drug Interactions; Probenecid decreases the rena! tubular secretion of amexicitin. basics on patient collections policies and pro- 


‘ev amoccin AUGMENTIN: may result Nee a lene Oe cedures — what works, what doesn’t, and what 
you shouldn't even try. 






he concurrent administration of allopurinol and ampicillin increases substan- 
Nally the incidence of rashes in patients receiving bath drugs as compared te 
“patients receiving ampiciifin atone. It is not known whether this potentiation of 
i ampicillin rashes îs due to aloparcal Gr the ricemia present in these patients, 
There are no data with AUGMENTIN and allopurinal administered concurrently. 
AUGMENTIN shouid not be co-administered with Antabuse” (disulfiram, 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-lerm studies in 
animals have not been perlormed to evaluate carcinogenic of mutagenic potentia’, 
- Pregnanc: ; Reproduction studies have been performed in mice anc 


i (C e 

n ratsat dotes up to an No times the human dose and have revealed no evidence 

oo 1 Ot impaired fertility or harm to the fetus due to AUGMENTIN, There are. however. Pn 
ci no adequate and well-controlled studies in pregnant women, Because animal 





reproduction studies ate not always predictive of human response, this drug 
should be used Curing pregnancy only if clearly needed i 
Labor and Delivery: Orai ampicillin ctass antibiotics are generally poorly absorbed 


e 
during labor Studies in guinea pigs have shown that intravenous administration 
Hf ampicillin decreased the uterine tone, frequency of contractions, height of | 
Gonvactions and duration of contractions. However it is not known whether the 
». Se of AUGMENTIN in humans during tabor or delivery has immediate or delayed 
“adverse effects on the fetus, prolongs the duration of labor or increases the 
fi 1 ° . 


likelihood that torceps detivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 
y ° 





Nursing Mothers: Ampicillin Class antibiotics are excreted in the mitk, therefore, 
of). Gaution should be exercised when AUGMENTIN is administered to a nursing woman. 
~ Adverse Reactions: AUGMENTIN is generally well tolerated. The majority of 
Side effects observed in clinical triats were of a mild and transient nature and fess 
than 3% of patients. discontinued therapy because of drug related side effects 
The most frequently reported adverse effects were diatrhea/loose stools (9%) 
nausea (3%), Skin rashes and urticaria (3%), vomiting (1%), and vaginitis (1%). 
The overal incidence of side effects. and in particular diarrhea, increased with 
«the higher recommended dose. Other less tequentiy reported reactions include 
-abdominat discomfort, fatulence and headache ae 
ite following adverse reactions have been reported for ampicillin class 
antibiotics 
pastonlestina Diarrhea. nausea, vomiting. indigestion, gastritis, stomatitis, glessitis, 
Mack Hairy” Longue. enterocolitis and pseudomembranous colitis i 
Hypersensitivity actions: Skin rashes, urticaria, angioedema, serum sickness- 
«dike feactions Witicana Di skin rash accompanied by arthntis/arhralgta, myaigia, 
„nd frequently teven. erythema multitorme {rarely Stevens-Johnson Syndrome), 
and: an occasional case of exfoliative dermatitis have been reported. These 
feactions may be controled with antihistamines and. if necessary, systemic 
corticasternids. Whenever such reactions occur, the drug should be discontinued, 
unless the opinion of the physician dictates otherwise. Serious and occasional 
i ial fypersensiivity ianaphylaclic} reactions can occur with oral penicillin See 
Warnings) 
Liver. A moderate nise in’ SGOT and/or SGPT has been noted in patients treated 
WOH ampicillin class antibiotics as well as with AUGMENTIN, but the signifi- 
< Bante OF these lindings is unknown. As with some other penicillins. and some 
cephalosporins. transient hepatitis and cholestatic jaundice have been reported 
rarely. 
‘Hemic and Lymphatic Systems: Anemia, thrombocytopenia, thrombocytopenic 
purpura. SOSINGEAMA. ekaan and agranulocytosis have been reported during 
“Therapy with penicillins. These reactions are usually reversible on discontinuation 
‘of therapy and are believed to be hypersensitivity phenomena. A ae thrombocytosis 
aas noted in less than 1% of the patients treated with AUGMENTIN. 
Centra New us System. Reversible hyperactivity. agitation: anxiety. insomnia. 
contusion Behavioral Changes. and/or dizziness have been reported rarely. 
‘ Dosage; ‘tuts: the asua adult dose is ane AUGMENTIN 250) tablet avery kshop dat d 
-eight hours: Far more severe infections and infections of the respiratory tract, the T 
"dose should be one AUGMENTIN “500° tablet every eight Rous. Workshop Gates an Organization 
“Since both the AUGMENTIN '250° and ‘500° tablets contain the same locations 
760" tablets ar not equivalent wo gi AUGMENTIN S00 hit Tere tut Aad 
: ‘equivalent to one É atlet. Therefore ress 
AUGMENTIN '250" tablets should not be substituted for one AUGMENTIN 
500" labial tor treatment of more severe infections. 











For more information complete the coupon below or call 1-312-645-4958. 
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Children: The usual dose is 20 mg/kg day based T 7 [1 Please send me ea 
“divided doses, Bey eohi nours Fol ate ents sinusitis and other moe severe i . : City/State/Z1P 
: infections- the dase should be 40 mg/kg/day. based on the amoxicillin component, | information on host- { ) 
ip dividen doses every gight hours. Also available as AUGMENTIN 128 and | h Phone 
ao aae 20 kg and mog shouid be dosed according to the adult i ing a workshop for e 
‘ecommengaicns O S T TOS SAV S iE our group (20 partic- Mail to: American Medical Association 
: ipants or more) Department of Practice Management 
i i ` 535 N. Dearborn, Chicago, IL 60610 
eecham | 
laboratories | Or call 1-312-645-4958 for the workshop location nearest you. 
BRISTOL TENNESSEE. 37620 9417094/W88-BS | 
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An Audiometer That Works 
< As Hard As You Do 
Upon power up, the GSI_10 initializes 
to the tone mode for AC or BC testing. 
‘Test parameters are clearly displayed 
¿on the upper parel LCD and LED in- 
dicators. Select the test type and the 
wo. appropriate stimull are. automatically 
“chosen, with alternatives available. A 
single pushbutton allows selection of 
transducers and flexible routing for 
both channels. 


A Proven Track Record 
The time-tested GSI10 is the aristocrat 
‘of microprocessor-based audiometers. 
Its quality, flexibility and comprehensive 
|. range of test capabilities nas earned it 
~ this reputation. 


Human Engineered For Ease 
Of Operation 

Pushbutton convenience allows the 

_ rapid selection of test parameters and 

- facilitates test execution. Attenuator 
dials and tone bars are right at your 

_ fingertips, giving you complete control. 
COR buttons are located-on the front 
panel, within easy reach. Flashing HL 
indicators notify the user when upper 
and lower limits of a ‘transducer have 
been ‘reached. Calibratior is maintained 
by computer memory, 


Unparalleled Testing 
‘Capabilities 

+ Masking Level Difference (MLD) 
$ Tone and masking intensity tracking 
"+ Dual Frequency for MLB tests 
e A timer for tone decay testing and 
counter for SISI & speech 
œ Speaker/Phone selection for hearing 
aid evaluation 
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è Auxiliary 
intercom 
for test room 
assistant 

© Auto HL utilizing 
Hughson-Westlake procedure 

® Talk forward/Talkback 
communications 

e External input and output 


Bekesy Option — Adds More 

Capabilities 

© Forward or reverse sweep frequency 

© Frequency range 125 Hz - 12,000 Hz 

è Fixed frequency and tone decay 
Bekesy tracings 

© Tinnitus matching via sweep 
frequency 


Remote Option — As Flexible 

As Your Imagination 

Remote allows bidirectional computer 

interface for data transfer (format and 
P.O. Box 1400 


GSI Littleton, MA 01460 


A Lucas Company Tel: (508) 486-3514 


TWX: 710-437-6892 


FAX: 508-486-8059 
There’s No Substitute 
For The Best 


Grason-Stadier, Inc. 
537 Great Road 

















storage). Generate your own 
program for patient data management 
or customized audiometric testing — 
programmable frequencies and signal 
on/off times. 


Top Credentials 
For years Grason-Stadler has built in- 
struments with great diagnostic capa- 
bility and unfailing reliability. The GSI .. 
10 microprocessor-based audiometer 

is our most powerful. 


Don’t settle for anything less! 
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Please return this coupon to: 
Gravon-Stadier, Inc. 

















537 Great. Road 
P.O. Box 1400 
A Littleton; MA 01460 
A Lucas Company Tel: 1508) 4863514 
TWX: 710-437-6892 
FAK 
Name: 
Address: 
Telephone: 








L Please send me the GSI 10 brochure. 






[] Please arrange a demonstration. 
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Facial Plastic News 





Oculoplastic Surgery 


Among the many excellent presentations at the recent 

International Symposium in Toronto, Canada, were several 
from the American Society of Ophthalmic Plastic and Re- 
constructive Surgeons. These included a discussion of lower 
eyelid stability and lower eyelid malposition by John W. 
“Shore, MD, Boston, Mass, and correction of lower eyelid po- 
sition by Arthur J. Shaefer, MD, Buffalo, NY. 
: In:his presentation, “The Importance of Lower Eyelid 
tability in the Prevention and Correction of Lower Eyelid 
-Malposition,” Dr Shore discussed the forces acting on the 
position of the lower eyelid in a superior, horizontal, infe- 
“rior, or posterior direction. 

“The levator muscle and the preseptal and pretarsal 

rbicularis oculi muscle pull the lower eyelid in a superior 
ection. Due to its long elastic tendon, the levator muscle 
an transfer force through the lateral canthal tendon and 
“raise the lower eyelid. Tightening of the preseptal and pre- 
‘tarsal orbicularis oculi muscle exerts force on the lid in 
¿several directions. With contraction, as in normal blinking, 
: the lower eyelid is pulled superiorly with the eyelid margin 
tightened in a horizontal direction and pulled posteriorly 
against the globe. 
.. There are several forces that act on the eyelid in an in- 
ferior direction. Gravity is the first major force that is con- 
stantly acting to pull the eyelid downward. Along with in- 
‘creasing laxity of the supporting tissues with age, gravity 
has the potential to produce such malformations as lower 
‘eyelid ectropion. The lower eyelid retractors, including the 
capsulopalpebral fascia and the inferior tarsal muscle, pro- 
-vide the second major inferior force on the lid. The capsu- 
“lopalpebral fascia is found beneath the orbital fat of the 
‘lower eyelid and is equivalent to the levator aponeurosis of 
the upper eyelid. It extends from the inferior border of the 
tarsus to the suspensory ligament of Lockwood and is the 
‘principal lower eyelid retractor. The inferior tarsal muscle 
is anonstriated muscle somewhat similar to Miller’s mus- 
ele in the upper eyelid. It originates from the inferior rec- 
tus muscle and extends forward to insert on the inferior 
_border of the lower tarsus. A third force contributing to in- 
ferior pull on the eyelid includes the. muscles of facial 
expression that extend from the lower face to the orbicu- 
‘laris: oculi muscles. The last factor that can produce a 
downward force on the lower eyelid is a pronounced prop- 
osis. With enough protrusion, the orbit can mechanically 
force the eyelid downward. Alone or in combination, all of 
these factors may produce a major eyelid instability pro- 
ducing such deformities as lower eyelid ectropion or entro- 
pion. 
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WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle, Wash 


Last, several factors may act. to pull the eyelid in a pos- 
terior direction. The tarsoligamentous sling acts in a pos- 
terior direction by pulling the eyelid back against the globe. 
The lower eyelid retractors also exert some posterior pull on 
the eyelid in addition to their strong inferior pull. The or- 
bicularis oculi muscle, as: previously noted, also exerts a 
posterior pull on the eyelid with blinking. 

The sum of all these forces should produce a stable eyelid 
with good tone, good position, and normal apposition of the 
eyelid to the globe. Eyelid laxity, scarring, proptosis, and 
lower eyelid retractor dehiscence can produce an unstable 
eyelid with various degrees of ectropion or entropion. The 
goal of surgery is to correctly analyze the etiology of an un- 
stable eyelid and then take measures to correct it. 

Dr Shaefer then followed with his presentation, “Correc- 
tion of Lower Eyelid Malposition: Entropion, Ectropion, 
and Lower Eyelid Retraction.” He emphasized the impor- 
tance of directing surgical treatment to the underlying an- 
atomic defect responsible for the lower eyelid malposition. — 

Dr Shaefer began his presentation with a discussion of 
involutional entropion, a problem that he feels is caused by 
a dehiscence of the lower eyelid retractors. His surgical re- 
pair is directed at this anatomic defect with a technique 








Anatomy involved in eyelid malposition. 





~ Levator Muscle 


Müller's Muscle 





Orbital Septum 


Levator 
Aponeurosis 








Skin 










Orbicularis 
Oculi Muscle 


Tarsus 


Conjunetiva 
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: described by Jonek F coworkers. The procedure i is per- 
- formed under local anesthesia with an incision in the skin 
at the lower border of tae tarsus. Orbicularis oculi muscle 
then incised and orbital septum is separated from the 
tarsus. A strip of skin and muscle is resected if redundant. 
‘A suture is placed through superior skin, lower tarsus, re- 
tractors, and inferior skin to reapproximate retractors to 
tarsus. After tying the suture, the patient is asked to look 
down. There should be a3- to 4-mm downward excursion of 
the eyelid indicating restored function of the retractors. 
Several more sutures are placed and then left for 3 weeks 
ato produce good. searring. With this procedure, support of 
'. the eyelid is restored without excision of normal eyelid tis- 
sue. 
His treatment for cicatricial entropion is aimed at 
correcting the inward rotation of the eyelid margin. He 
yo, Suggests a traverse blepharotomy with the incision extend- 
ee ing threugh the tarsus and conjunctiva. A mattress suture 
ist n placed through the upper skin down to the tarsus and 
‘conjanctivaof the lower incision and back. This produces an 
out ard rotation of the eyelid margin and a correction of 
the entropion. 
A standard Kuhnt-Szymanowski procedure is recom- 
mended for repair-of ectropion. This involves an incision 2- 
mm below the eyelid edge, with development of a skin flap 
asima lower eyelid blepharoplasty. A wedge of tissue is then 
: removed from the eyelid margin with careful closure of the 
defect. The skin flap is then pulled laterally and any excess 
tissue is removed prior to closure. For a medial ectropion, 















AJDC 





1989;143:1403-1409) 


Fetal Surgery in the 1990s 


Mark I. Evans, MD; Arie Drugan, MD; Frank A. Manning, MD; Michael R. Harrison, MD 


{AJDC, 1989;143:1431-1436) 
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in Other AMA Journals 


Age-Related Patterns of Violent Death, Cook County, Illinois, 1977 Through.1982 
Katherine K. Christoffel, MD, MPH; Nora K. Anzinger, RN; David A. Merrill HAJDE. 


Regulation of Oxygen Concentration Delivered to Infants Via Nasal Cannulas 
‘Nestor E. Vain, MD; Luis M. Prudent, MD; Deborah P. Stevens, RRT; Margaret M. 
Weeter, RRT; M. Jeffrey Maisels, MB, BCh (AJDC. 1989;148:1458-1460) 


Prophylaxis of Recurrent Acute Otitis Media and Middle-Ear Effusion 
Nicola Principi, MD; Paola Marchisio, MD; Emilia Massironi, MD; Rosa Maria Grasso, 
MD; Gianfranco Filiberti, MD (AJDC. 1989;143:1414-1418) 


-Study of Virus Isolation From Pharyngeal Swabs in Children With Varicella 
Takao Ozaki, MD; Yoshiharu Matsui, MD; Yoshizo Asano, MD; Toshiomi Okuno, MD; 
Joichi Yamaishi, MD; Michiaki Takahashi, MD (AJDC. 1989;143:1448-1450) 








a horizontally directed diamond-shaped piece of tissue of 
conjunctiva and occasionally tarsus is removed with closure. 
producing an inward rotation of the eyelid margin. 

In cicatricial ectropion, the underlying problem involves ` 
scar tissue that i is retracting the ey elid. cor ection ‘involves - 






















weights, tendon tightening, and passive < D 
and the correct choice depends on many fa incl 
the age and health of the patient and etiology of th 
ysis. 
Last, Dr Shaefer discussed retraction at the lower eyelid — 
in thyroid disease. This problem can be corrected either by 
recession of the lower eyelid retractors or using spacers, 
Material used for spacers includes fascia lata, sclera, or ir- 
radiated fascia. For placement of a spacer, the lid is 
approached from the inner surface and the tarsus is incised _ 
1 to 2 mm above the lower border. The spacer is then placed 
and sutured to the eyelid retractors and tarsus in order to 
relieve the retraction of the lower eyelid. 
In conclusion, he stated it was his goa! to familiarize the 
audience with his technique for dealing with lower eyelid 
malpositions rather than an overview of all techniques — 
available. He once again emphasized the importance of un- 
derstanding the anatomy involved in 
(Figure).—Donna J. MILLAy, MD, Seatti 
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In allergic rhinitis 


Help 
avoid a 
burning 
issue 





Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 

E \/ater-based formulation 


proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid’? 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms’ 
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© beciomethasone dipropionate, 
| monohydrate Nasal Spray, 0.042%" 
Water-based formulation for 
greater patient comfort’ 


“Calculated on the dried basis. 
Nasallde (flunisolide) Is a registered trademark of Syntex Laboratories, Inc. 


Please see brief summary of prescribing Information and references on following page. 
Copyright € 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 





‘References: 4. Brondky EA, Tarpay M, Tinkeiman DA. Bush JKA ‘commpargen ol wo dosing regimens at 
“beclomethasone dipropionate aqueous nasal spray and flunisolide nasal spray in the treatment of acute sed- 
sonal rhinitis. mmal & Allerg Pract $987 1X(5)965/1-170/18. 2. Anderson F, Boyd G, Chatterjee SS, at al 


A companson-al beclomethasone dipropionate aqu nasal Spray ard Beclomethasone diprapionate pes- 
Sufized nasal Spray in the management of seasonal rhinitis in adults and children. Clinical study report, 1985 
3. Morrow-Brown H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal | : à 
Spray and sodium cromoglycate nasal spray in the management of seasonal alergie rhinitis, Alergol imme | 1 i R 
nopathol. 1984:12 355-361 uide 
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VANCENASE’ AQ 


brand of beclomethasone dipropionate, monohydrate 
~ Nasal Spray 0.042%* 
-FOR INTRANASAL USE ONLY 
*calculated on the dried basis 
INDICATIONS AND USAGE VANCENASE AO Nasal Spray is indicated for the relief of the synpton 
seasonal of perennial allergic and non-aflergic (vasomotor) rhinitis. Results trom two clinical 
co Shown that significant symptomatic retieft was oblained within Ihre days. However, symptomatic relief may 
< not occu in some patients for as long as two weeks, VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in ine absence of significant symiptoriatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa 
VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following | 
ca removal | 
linigal studies have shown (hal treatment of the symptoms associated with nasal polyps may have tobe | 
continued for several weeks or more belore a therapeutic resul can be fully assessed. Reburrence of | 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease. H 
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Commentary 


Fretting Over Fragmentation 





The Debate Continues 


M’ yi commentary entitled “Frag- 
menta’ on in General Surgery: 
ad and Neck Surgery,” 
red in the September 1989 
issue of the Archives of Surgery, has 
engendered a vigorous response, both 
in this country and abroad. Much of 
‘the response” ‘has come from otolaryn- 
-gologists: who have interpreted my 
“commentary as an attack on the spe- 
ialtyof otolaryngology. The commen- 
aries by Drs Byron J. Bailey’ and 
David, Schuller’ published in the De- 
ember 1989 issue of the Archives of 
olaryngology-Head and Neck Sur- 
ry articulate their strong views in 
support. of their specialty. It is cer- 
tainly their right to use the pages of a 
respected and widely read journal to 
state (heir opinions. However, both Dr 
Bailey and Dr Schuller have taken 
some of my eommerts oat of context. 
Dr Bailey, in partieular. feels that I 
have exhibited unprofessional and 
reprelensible conduct fcr having the 
. temerity to disagree with some of the 
“positions held by the specialty of oto- 
laryngology. I, therefore, appreciate 
an opportunity to provide some addi- 
tional clarification and background on 
= the issues that have been raised. I wish 
to reiterate also that my opinions are 
basedion my own experience and back- 
. ground in surgical educacion and that 
they do not necessarily reflect the 
thinking of any group or organization 
. with which Tam or have been associ- 
ated. 
The process of fragrientation in 
general surgery has been going on for 
many years, but it has now reached a 























point where the viability of the spe- 
cialty is threatened. The issue of head 
and neck surgery is by no means the 
only one that is producing this frag- 
mentation. My comments should not 
be construed to lay the blame for frag- 
mentation at the feet of the specialty 
of otolaryngology. We general sur- 
geons must share a great deal of the 
responsibility for the present state of 
affairs. In our zeal to maintain a 
broadly based education and experi- 
ence for all general surgeons, we have 
not dealt well with the forces that have 
pushed medical and surgical practice 
to ever more narrow specialization. 
The future of general surgery is tied 
inevitably to the search for a solution 
to the problems engendered by frag- 
mentation and specialization. 

My comments should not be con- 
strued as an attack on the specialty of 
otolaryngology, nor should they be 
construed as a statement that oto- 
laryngologists should not be active in 
the field of head and neck surgery. I 
make no claim for exclusivity in head 
and neck surgery for general surgeons. 
I do make a claim that general sur- 
geons have historically been very ac- 
tive in the field of head and neck sur- 
gery, and that we continue to be active. 
The expansion of the involvement by 
otolaryngologists in head and neck 
surgery is felt by many general sur- 
geons to have developed at the expense 
of general surgery. This is not an 
accusation. It is merely a statement 
that this perception is widely held in 
general surgical circles. I do agree with 
Dr Bailey that accurate data on who is 
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actually performing head and neck 
surgery throughout the country are 
difficult if not impossible to obtain. The 
experience in the academic medical 
centers may or may not be reflective of. 
the country as a whole, In the’ absence 
of a reliable database, it is not useful to 
argue about which. ‘specialty exert 
primacy over the other. Let us simpl 
leave it that both specialties have a 
significant interest and involvement in 
head and neck surgery, and that thi 
interest and involvement shonld be . 
accepted and recognized. 

Let us also accept and r recognize that 
neither specialty makes any explicit 
claim of exclusivity in the area of head 
and neck surgery. However, one of the 
most troublesome issues has been the © 
use of the hyphenated term otolaryn- 
gology-head and neck surgery: by the 
specialty of otolaryngology. This term 
clearly carries with it intimations of 
exclusivity and implies an identity be- 
tween those two disciplines. We may 
debate about whether all otolaryngol- ` 
ogists are head and neck surgeons, but 
the fact that not all head and neck 
surgeons are otolaryngologists is be- 
yond question. This is part of the rea- 
son that the American Board of Med- 
ical Specialties has repeatedly denied a 
request to change the name-of the 
American Board of Otolaryngology. It 
is also not beyond the realm of possi- 
bility that we could be faced in the fu- 
ture with a request to drop the term 
otolaryngology altogether on the basis 
of the same arguments that have al- 
ready been advanced, namely thatthe 
term otolaryngology is difficult to un- 
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derstand and does not reflect the 
. breadth of the specialty. As long as the 

specialty of otolaryngology persists in 
using the hyphenated term otolaryn- 
gology-~head and neck surgery to de- 
scribe itself, there will continue to be 
conflict. It seems to me that it should 
„þe possible to find a name that would 
accurately describe the specialty with- 
out the implication that head and neck 
surgery and otolaryngology are iden- 
tical. 

I have also been interpreted as being 
opposed to the development of special- 
ization and, in particular, as being op- 
posed to specialization in head and 
neck surgery. I am not opposed to 
either one of these. My commentary 
was written in part in reaction to new 
proposals for changes in the special 
requirements for residency training in 
otolaryngology. These requirements 
were so broadly written as to put every 
organ system and structure that was 
either located in, passed through, or 


"was connected to the head and neck 
- under the purview of the specialty of 


otolaryngology. Everything between 
thë cranium and the clavicles (or, as 
some wags have put it, from the dura 
to the pleura) was considered to be a 


`- part of the specialty of otolaryngology. 


I am not specifically opposed to re- 
gional specialization, but realistic lim- 
its have to be placed on it. In a region 
as complex as the head and neck, it is 
unrealistic to think that any surgeon 
could become expert in dealing with all 
of the diseases and injuries that could 
: happen to all of the structures and or- 
-.gan systems in the head and neck. 
Certainly such expertise would be im- 
possible in the absence of a multidisci- 
plinary and comprehensive training 
` program. The meeting to which Dr 
Schuller refers, among the chairmen 
of the residency review committees for 
otolaryngology, general surgery, plas- 
tic surgery and neurological surgery, 
was actually quite constructive. Some 
-o modifications were made in the special 

© requirements for otolaryngology sub- 
sequent to my submission of the com- 
mentary for publication in the Ar- 
chives of Surgery, and a set of revised 


requirements has recently been ap- 
proved by the Accreditation Council 
for Graduate Medical Education. 

My discussion about preparatory 
training for head and neck surgery was 
not at all meant to imply that oto- 
laryngologists are unqualified to prac- 
tice head and neck surgery. Some head 
and neck surgical procedures are ex- 
tremely complex, and as our patients 
become older and sicker, the patients 


themselves are becoming more com- 


plex. Preparation for this type of sur- 
gery should, in my view, be based on-a 
broad exposure to the basic principles 
of surgery, surgical pathophysiology, 
and surgical care. As Hayes Martin’ 
said in the preface to his classic text- 
book, Surgery of Head and Neck Tu- 
mors, “I am convinced that the wide 
range of head and neck surgery can be 
performed successfully only by those 
who have a broad basic training in 
general surgery.” Surgeons intending 
to specialize in head and neck surgery 
should have a much broader experi- 
ence in general surgery than the 1-year 
minimum that is currently required by 
the specialty of otolaryngology. 

My comment about interventionists, 
or “halfway surgeons,” clearly did not 
refer to otolaryngologists or any other 
group of recognized surgical special- 
ists. It was directed at those individu- 
als who may become very proficient in 
a narrow area of specialization based 
on technological advances but who are 
not either capable of or willing to 
assume responsibility for dealing with 
the consequences of their interven- 
tions. The remark was also directed at 
those individuals who practice beyond 
the limits of their specialties without 
adequate training and experience. 
Specialization has produced many 
benefits, but the danger is that it can 
produce physicians who are too nar- 
rowly focused and who become “mer- 
chant technicians” instead of true pro- 
fessionals. As Francis Moore’ has in- 
dicated, “The fundamental act of 
medical care is assumption of respon- 
sibility.” This responsibility can be 
shared to a certain extent, but it does 
not start with the performance of a 
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technical procedure, nor does it end 
there.. The responsibility must have 
sufficient continuity so that the princi- 
ples of proper patient care can be 
maintained, and it cannot be abro- 
gated. It would be a sad commentary 
on our profession if we allowed. the 
pressures for increasing specialization 
to interfere with the ability of sur- 
geons to.assume the responsibility of 
continuing care for their patients. 
Finally, there is no question that we 
are dealing in this set of issues with 
deeply held convictions and emotions 
on both sides. There are still some sig- 
nificant areas of difference, about 
which discussions no doubt will con- 
tinue. I fully agree with Dr Bailey’s 
call for mutual understanding and co- 
operation. I regret that Dr Bailey has 
chosen to reduce his argument largely 
to an ad hominem diatribe, a process 
that Dr Bailey‘ himself has decried in 
the past. I do not believe that I did any 
of the things of which Dr Bailey ac- 
cuses me, and I offer no apologies for 
my published commentary. It must be 
remembered that cooperation is a two- 
way street, and there can be no 
progress toward cooperation if we con- 
tinuously shout monologues at each 
other. Cooperation should be based on 
a mutual understanding of concerns 
and a mutual willingness to solve the 
problems. This process can only be 
carried out on a plane of rational and 
civilized discourse, and if that can be 
achieved, perhaps we can continue to 
make some progress. 
PAUL FRIEDMANN, MD 
Springfield, Mass 
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went to thank Dr Friedmann for 





"of surgical education chooses to pub- 
lish controversial ideas in a presti- 
_.. giougjournal that a reasonable expec- 
tation is that these views will be chal- 
yo lenged and answered. Objective review 
of my editorial response? will show 
that it was not an ad hominem dia- 
tribe: There was no personal attack on 
Dr Friedmann’s character, which I be- 
` Jieve to be entirely above reproach on 
» the Basis of his excellent reputation. 
The focus of the responses in the 
RCHIVES by Dr Schuller, Dr Alford,‘ 
„and myself were Dr Friedmann’s con- 
‘tentions, particularly those that 
seemed to us to be derogatory or mis- 
leading. My responding editorial does 
not qualify as a diatribe, as it was rel- 
‘atively brief and specifically lacking in 
bitterness, abusiveness, and ironical or 
-gatireal criticism. There was no accu- 
sation that Dr Friedmann was guilty 
of “reprehensible behavior.” 

The two commentary pieces by 
Friedmann are worth our time in 
terms of careful analysis, as they give 
us au interesting account of how we 
appear to someone in the leadership 

-ranks of another specialty. Like the 
editorial in the American College of 
Surgeons Bulletin by Dr M. J. 
Jurkiewiez, they tend to paint us in a 
negative light and seem to allege that 
we are somehow less prepared to deal 

with head and neck surgery than are 
general surgeons and plastic surgeons, 
who presumably are rot fragments, 
but are part of the greater whole. 




















a a Interspecialty Cooperation : 


There isn’t anything especially re- 
markable or new about these essays, 
other than the prominence of the jour- 
nals in which they appear and the em- 
inence of the positions held by the au- 
thors. I doubt that the readers of our 
journals have taken either of these 
published articles as welcome steps 
toward greater interspecialty cooper- 
ation. 

I imagine that by now most of our 
readers have had about enough of this 
exchange (it is not a debate) for the 
moment. It would not be worthwhile to 
rehash each phrase and, more to the 
point, it would be counterproductive in 
our effort to move beyond interspe- 
cialty conflict and toward interspe- 
cialty cooperation. We realize that 
most otolaryngologists and general 
surgeons enjoy good professional rela- 
tionships in their local communities 
and we have no wish to injure those 
through our editorial exchanges. We 
acknowledge that Dr Friedmann is an 
articulate and effective spokesman for 
his specialty and move on in search of 
greater understanding of some of 
these fundamental issues. 

What avenues are open to us that 
might lead to the building of closer ties 
with other specialties, rather than to 
escalating divisiveness on the national 
level? I believe that we should continue 
to work diligently within such organi- 
zations as the American Medical As- 
sociation and the American College of 
Surgeons to build positive and produc- 
tive coalitions with other specialties. 
Improving educational resources and 
upgrading training programs are com- 
mon goals of such organizations, and 
many of these activities carry a posi- 
tive, collegial atmosphere. By working 
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more closely together we can increase 
the emphasis on the growing list of 
common problems and mutual goals 
among all surgeons, rather than plac- 
ing an unrealistic emphasis on our dif- 
ferences and our quarrels. By working. 
together to promote. more effective 
programs for raising the standards of 
surgical care in the United States, we 
will be addressing real problems and 
working toward important solutions. I=- 
believe that. much could be accom- — 
plished if we would exert a joint effort . 
to achieve expanded funding for re- — 
search in surgical disciplines. Most. of 
us recognize that surgical research, in 
general, is lagging severely, and if itis 
not strengthened, the surgical practice 
of tomorrow will be more limited than 
we would wish. There is much to be. 
done in working with governmental 
entities to develop more ‘effective 
programs to increase the access- to- 
high quality surgical eare for the 37 
million indigent and underserved/un- © 
derinsured citizens of our country. Our 
patients will be better served if we can 
put this arguing behind us and focus 
our attention on more important mat- 
ters during the 199#s, 

Byron J. Battey, MD 

Chief Editor 
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@ The definition of ototoxicity in most 
‘clinical studies of aminoglycoside antibi- 
: otics is an increase in pure-tone threshold 

from a baseline audiogram = 15 dB at two 
or more frequencies, or = 20 dB at one or 
“more frequencies. In this study, test-retest 
auditory threshold differences of this mag- 
nitude were found in a group of 20 normal 
volunteers who were not taking any known 

< ototoxic drugs. Depending on which of the 
“two criteria for ototoxicity are used, these 

: data represent a 20% or 33% incidence of 
+: ototoxicity. We believe that many of the 
audiometric changes reported to repre- 
sent aminoglycoside antibiotic ototoxicity 
oo may actually represent the normal test- 

: retest variability of pure-tone audiometry. 
of this is true, the reported incidence of 
hearing loss due to aminoglycoside antibi- 
< otics may be exaggerated. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:406-4 10) 











minoglycoside antibiotics have 
-A been shown to produce ototoxic- 
- ity in both humans and experimental 
animals." In 1945, the first report of 
the clinical efficacy of streptomycin, 
the first aminoglycoside antibiotic, de- 
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scribed hearing loss in some patients.‘ 
However, the incidence of hearing loss 
resulting from aminoglycoside antibi- 
otics in man remains controversial. 

This controversy exists because of 
the discrepancies between the clinical 
observation that very few patients 
receiving aminoglycoside antibiotics 
complain of a hearing loss,’ and the 
reported incidence of aminoglycoside 
antibiotic-induced ototoxicity of up to 
82% in studies in which auditory 
thresholds are monitored.’ It is our 
belief that one of the fundamental 
reasons for this discrepancy is the 
definition of ototoxicity in terms of 
auditory threshold changes used in 
clinical investigations. The same prob- 
lem has troubled investigators trying 
to determine a definition for test- 
retest difference that would be suitable 
for noise-induced hearing loss and 
hearing conservation programs.” As 
an illustration of this problem, Table 1 
contains the 95% confidence intervals 
for the test-retest variability of pure- 
tone thresholds published by some of 
these investigators” 

Two criteria are generally used for 
identifying hearing loss in most 
aminoglycoside antibiotic ototoxicity 
studies: an increase in pure-tone 
threshold of =15 dB at any two-or 
more frequencies or =20 dB at any 
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The Incidence of Aminoglycoside 
_ Antibiotic-Induced Hearing Loss 


one or more frequencies." It is rea- 
soned that since pure-tone thresholds 
are obtained using 5-dB steps, there 
would be a minimum measurement er- 
ror of +5 dB. Therefore, if a baseline 
threshold had a —5-dB error and a 
subsequent threshold had a +5-dB er- 
ror, the difference between the two 
would be 10 dB. Therefore, a 10-dB 
change in threshold between two au- 
diograms could be attributed to nor- 
mal variability. = 

The next largest change would in- 
clude an additional 5 dB, making 15 dB 
the smallest meaningful change 
greater than the measurement error. 
It is known that pure-tone threshold 


changes of 15 dB or greater occur in. . 
normal humans.” If these individuals 


were participating in an aminoglyco- 
side antibiotic ototoxicity study, these 
changes would be considered to repre- 
sent ototoxicity. In general, most 
aminoglycoside antibiotic ototoxicity 
studies do not contain a control (pla- 
cebo-treated group) or a comparison 
group (non-aminoglycoside-treated 
group). for comparison with the ami- 
noglycoside-treated group. However, 
four aminoglycoside antibiotic ototox- 
icity studies that did include compar- 
ison groups are summarized below. 
Davey et.al* published data on two 
groups of subjects they considered to 
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be comparison groups for aminoglyco- 
side antibiotic ototoxicity studies. The 
first group consisted of 24 normal vol- 
“junteers who were tested on 2 consecu- 
tive days. Only ome scbject had a 
change in threshold greater than 10 dB 
between the two tests {a 15-dB in- 
crease in threshold at.8 kHz). The sec- 
ond group consisted of 27 patients who 
were hospitalized bat did not receive 
aminoglycoside, antibiot.cs. Two sets 
of pure-tone (hreshelds were obtained 
with an intertest interval of 3 to5 days. 
Increases in thresholds ef 20 to 60 dB 
were recorded at one or more frequen- 
cies in 15 subjecte, and în 10 subjects 
the thresholds had decreased 
In another study, Davey et al” in- 
vestigated the varabilty of audio- 
grams collected from another compar- 
ison group that consisted of 27 inpa- 
tients who were not treated with any 
known ototoxic drugs. Fifteen patients 
had & change in pure-tonme thresholds 
between 20 and 35 dB az one or more 
frequencies during their stay. Five of 
these. changes represented an appar- 
ent iraprovement, and in 10 cases hear- 
ing appeared to deteriorate. The 
chanes were temporary in 11 of the 15 
patients and permanent in 4. All cases 
of hearing improvemen: were tempo- 
rary. ' 
In 1986, Worninget al f reported the 
-results of a prospective, double-blind, 
-placebo-controlled study of 141 pa- 
tients who received methicillin and 
netilmicin before reconstructive vas- 
cular surgery. Two patients had a mod- 
erate hearing loss aftar treatment; 
both had received the placebo. No cri- 
teria:for the hearing loss were stated 
except: that “If otetoxicity was sus- 
pected the patient was referred to the 
: Otolegy Department, which monitored 
eighth cranial nerve furction by pure- 
tone atidiometry, electrenystagmogra- 
phy when possible, and by clinical as- 
sessment of signs and symptoms.” 

In 1984, Smith et-a’ studied pa- 
tients treated with cefotaxime com- 
pared with those treatec with nafcillin 
plus ‘tobramycin. These investigators 
reported that 13% of the patients in 
the cefotaxime-treated group and only 
74% of the patients treated with 
nafedllin plus tobramyzin met their 
215-dB increase in threshold at any 
eqaency <criteria for ototoxicity. 
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Table 1.95% Confidence intervals for Test-Retest Variability of Pure-Tone 
Thresholds * 
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Fig 1.—Test-retest differences in which the auditory threshold improved. 


can be variable encugh to be errone- 
ously interpreted as drag-induced oto- 
toxicity. If this is true, then the re- 
ported incidence of aminoglycoside 
antibiotic-induced etotoxicity may be 
greatly exaggerated. 


Smith” investigated ototoxicity in 
normal volunteers treated with gen- 
tamicin, netilmicin, or placebo. No pa- 
tients in any treatment group met 
their unstated criteria for ototoxicity. 

It appears that pure-tone thresholds 
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Fig 2.—Test-retest differences in which the auditory threshold worsened. 


17.01 
15.03 


T Mean and 95% Confidence interval 


114.71 
10.67 11.38 
: 8.63 8.81 


100 1000 10000 


Frequency, Hz 


Fig 3.—Ninety-five percent confidence intervals of the test-retest auditory threshold differences. 
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This study was designed to deter- 
minethe variability of auditory thresh- 
old changes that occur in a test-retest 
situation designed to simulate an oto- 
toxicity study. Pure-tone air conduc- 
tion audiograms were collected from 
20 normal subjects receiving no known 
ototoxins. Three audiograms were col- 
lected in each case, simulating a base- 
line before aminoglycoside antibiotic 
therapy started, at the end of 1 week of 
therapy, and 1 week following therapy. 


SUBJECTS AND METHODS 
Subjects 


The subjects were healthy volunteers be- 
tween ages 25 and 63 years solicited from 
the staff of the Oregon Health Sciences 
University, Portland. There were 6 men and 
14 women, No attempt was made to screen 
patients with preexisting sensorineural 
hearing loss. Subjects with conductive 
hearing loss or evidence of active middle ear 
disease were excluded. All subjects had 
measurable hearing at all test frequencies. 


Methods 


All auditory threshold determinations 
were made in a double-walled, sound-atten- 
uated audiometric chamber (Industrial 
Acoustics Co, Bronx, NY) using an audiom- 
eter (GS 1701, Grason Stadler, Littleton, 
Mass). The audiometer was calibrated to 
American National Standards Institute 
standards” just before beginning the study, 
at the midpoint, and after the last subject 
had been tested. No changes in the output 
sound pressure levels were observed. To ex- 
clude the possibility that output changes 
oecurred during the “warm-up” period, the 
audiometer was calibrated immediately af- 
ter being turned on and again after remain- 
ing on for 30 minutes. No differences be- 
tween the two measurements were ob- 
served, and no systematic errors in the data 
were found that would suggest that the eal- 
ibration had changed at any time during 
the experiment. Thresholds were deter- 
mined using American Speech and Hearing 
Association guidelines” at the standard 
and half-octave audiometric frequencies 
(0.25, 0.5.1, 1.5, 2, 3, 4, 6, and 8 kHz). The test 
tones were presented using TDH-39 head- 
phones in MX-41 AR cushions (Telephonics 
Corp, Huntington, NY). 

Subjects were tested on three occasions, 
each separated by at least 1 week. All test- 
ing was performed by the same audiologist. 
To control for observer bias, the previous 
threshold data were unavailable to the 
tester at the time of each subsequent test. 
Data entry and analysis did not begin until 
all audiograms had been collected. The test. 
data were entered into a computer (Macin-~ 
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Table-2,.— Auditory Threshold Changes Found in Subjects Meeting Currently 
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tosh U, Apple Computer Co, Cupertino, 
Calif) ane statistical analysis was per- 
formed using Stat View I. 
" RESULTS 
A totalof 1086-pure-tone air conduc- 
tion thresholds were obtained. Nine 
fi encies were tested in both ears on 
> diferent occasions. Threshold 
‘differences were calculated between 
the first test (baseline), the second test 
< (theoretical endof treatment), and the 
third test (theoretical 1-week follow- 
up). Differences: between the first and 
second test results represent early- or 
immediate-onset changes; and differ- 
ences between the second and third or 
the first and third test results repre- 
sent delayed changes. 
Test-retest. differences were sepa- 
rated inte two groups: those in which 
the auditory threshold improved and 
those in which the auditory threshold 
worsened. The threshold improve- 
ments are shown in Fig 1; thresholds in 
which hezring worsened are shown in 
Fig 2. While ‘most. of the test-retest 
-differences were small (from 0 to 10 
dB), some were considerably greater. 
There were 26 differences of 15 dB or 
more in which the threshold improved 
and 27 in which the threshold wors- 
ened. The 95%. confidence intervals of 
“the test-retest threshold differences at 
all nine test frequencies are shown in 
Fig 3. The number of individuals who 
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had increases in their thresholds from 
baseline that would fit the criteria of 
ototoxicity of = 20dB at any frequency 
or =15 dB at two or more frequencies 
is shown in Table 2. 

Four subjects had threshold in- 
creases of =20 dB at one frequency for 
an ototoxicity incidence of 20%, and 
six had a =15 dB increase at two or 
more frequencies for a 33% ototoxicity 
incidence. There were eight cases of 
early changes, none of which recov- 
ered, and six cases of delayed change. 
The delayed changes were not checked 
for recovery. In a similiar manner, 
four individuals (20% ) had test-retest 
threshold differences in which the 
threshold improved by =20 dB at one 
or more frequencies, and six individu- 
als (88%) had improvements of =15 
dB at two or more frequencies. Sub- 
jects like these, with thresholds that 
appear to improve, are almost never 
discussed in ototoxicity studies. 


COMMENT 


The majority of the threshold 
changes measured in this study fell 
within the range of no meaningful 
change (ie, <10 dB). The 95% confi- 
dence intervals of our data are similiar 
to those of previous studies. Neverthe- 
less, differences greater than 10 dB 
were observed. Using the two cur- 
rently accepted criteria for auditory 
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threshold changes representing ami- 
noglycoside antibiotic-induced ototox- 
icity, the incidence of “ototoxicity” in- 
the present study ranged from:20% to 
33%. Since the subjects were not re- © 
ceiving any aminoglyceside antibiotics 
or other known ototoxic agents, the 
reasons for these changes are un- 
known. Among the possibilities are the 
known sources of measurement error 
for pure-tone audiometry. The most. 
likely source of measurement error is 
inaccurate headphone placement.” 
Great care was used to accurately 
place the headphones in accordance 
with American Speech and Hearing 
Association guidelines, and subjects © 
were instructed not to move the head- 
phones once in place. 

There are many variables that affect ` 
auditory threshold measurements. A 
partial listing includes: sound pressure 
level and frequency output changes of 
the audiometer within American Na- 
tional Standards Institute standards”; 
fluctuating conductive hearing losses 
resulting from allergies, middle ear 
and atmospheric pressure changes, ` 
collapsed external auditory canals, the 
common cold, and other sources; use of 
drugs such as aspirin; attentiveness, 
learning effects and motivation of the 
test subjects, and noise-induced tem- 
porary threshold shifts; extraneous 
noises in the test equipment; and | 
changes in the subjects’ response 
criteria.” >? It is possible that some or 
all of the above variables may account 


for the observed variability in the. 


present study. However, some or even 
all of the present findings may repre» : 
sent true changes in auditory thresh- 
olds. = 

We believe many of the audiometric 
threshold changes reported to repre- 
sent aminoglycoside antibiotic ototox- 
icity may actually represent normal 
variation in audiometric threshold 
measurements found in normal indi- 
viduals. Aminoglycoside antibiotic-in- 
duced hearing loss remains a serious 
complication, but the reported. inci- 
dence of hearing loss due to this class 
of drugs may be exaggerated. 

Because the aminoglycoside antibi- 
otics begin their ototoxic effects by 
damaging cochlear function that in- 
volves hearing very-high-frequency 
sounds,” we recommend that before 
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any hearing loss is assumed tö repre- 
“sent aminoglycoside antibiotic ototox- 
city, it should be predominantly high- 
frequency (>8 kHz) and be =20 dB. 
This would not eliminate the possibil- 
ity that measured changes do not rep- 
resent ototoxicity, but it would surely 
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: Cochlear Microcirculation 


Effect of Adrenergic Agonists on Arteriole Diameter 


Vincent N. Carrasco, MD; Jiri Prazma, MD, PhD; James E. Faber, PhD; 
Rudolph d. Triana, MP; Harold C. Pillsbury, MD 


_ @ We used intravital fluorescent micros- 
copy coupled with computerized video im- 
“age processing to examine the cochlear 
microvasculature. Iv Mongolian gerbils the 
bulla was opened ventrally and a small 
window was made inthe second turn of the 
cochlea... After, fluorescein isothiocy- 
anate-dextran administration, the radiat- 
ing arterioles were video-recorded under 
x675 magnification. Computer determina- 
tions of arteriolar respanse to norepineph- 
rine bitartrate (mixed o,/a, agonist), phe- 
nylephrine hydrochloride (a, agonist), and 
UK 14 304 tartrate (a, agonist) were made 
at multiple dose levels-over time. Findings 
_ were consistent with arteriolar constric- 
tion in response to a-edrenergic stimula- 
_ tion. The presence ofo, and a, receptors 
_ was established, and apredeminance of a, 
‘receptors in the cochlea was suggested. 
OOO (Areh. Otolaryngol Head Neck Surg. 
oo 99905116041 1-417) 












- S udden sensorineural hearing loss 
is a clinical diserder that repre- 
sents a frustrating diagnostic and 
treatment dilemma for the practition- 
er. Microcirculatory insufficiency in 
the form-of vascular ocelusion from 
embolus; hemorrhage, or vasospasm is 
a possible cause, Hyperviscosity syn- 
‘dromes as well as the microangiopa- 
thies associated withdiabetes mellitus 
and hypertension are also implicated. 
In addition, infection and loss of ana- 
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tomic integrity are substantial etio- 
logic contributors, with viral cochleitis 
believed to be the single most common 
cause of sudden hearing loss.' 

Treatment is typically in the form of 
a “shotgun” regimen’ and is directed at 
the suspected cause based on a clinical 
judgment. The drugs that are used 
have an uncertain efficacy in a hetero- 
geneous population and can have a 
spontaneous cure rate as high as 70% > 
A basic understanding of cochlear mi- 
crocirculatory mechanisms is essen- 
tial to establish a foundation that will 
permit the formulation of rational 
therapeutic approaches. The role of 
the autonomic nervous system in the 
regulation of inner ear microcircula- 
tion has yet to be defined. Our goal was 
to determine whether cochlear micro- 
circulation possesses postjunctional 
a and a-adrenergic receptors and to 
determine if they participate in the 
regulation of cochlear blood flow. 

Spoendlin’ demonstrated by his- 
tochemical methods direct adrenergic 
innervation of inner ear arteries to the 
level of the labyrinthine artery and its 
immediate modiolar branches. Recent 
work in our laboratory has demon- 
strated, by histochemical techniques, 
adrenergic innervation of the proxi- 
mal portion of radiating arterioles. It 
remains to be determined whether 
these microvessels are controlled by 
this sympathetic innervation. 

Specific receptors for different neu- 
rohumoral substances, including cate- 
cholamines, are believed to exist on 
vascular smooth muscle of peripheral 
arterioles and venules.’ There are two 
main types of receptors: a receptors, 
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which cause vasoconstriction, and $: 
receptors, which cause vasodilation. 
The actions of norepinephrine and epi- 
nephrine, for example, depend to some 
extent on the kind of receptors present. 
in different tissues and their respec- 
tive affinities for norepinephrine and 
epinephrine. 

a-Adrenoreceptors aie subclassified 
into postsynaptic a, and a, receptors. 
and presynaptic a, receptors on adren- 
ergic nerve varicosities. Postsynaptic ’ 
a, and a, receptors mediate constric- 
tion, while presynaptic œ; receptors act 
by negative feedback to inhibit neuro- 
transmitter release.’ Whether a, and 
az adrenoceptors on vascular smooth: 
muscle subserve unique physiologie 
functions is unknown... 

The distribution of a,- and a,-adren- 
ergic receptors has been partially. 
identified in ‘the general circulation 
based on indirect in vivo studies and 
direct in vitro examination of large 
arteries and veins.’* Recent studies 
suggest that postsynaptic a, adrenore-. 
ceptors are most evident on small than | 
on large arteries in heart’ and brain.” 
Using selective agonists and antago-. 
nists, Faber"! documented in microcir- 
culatory studies that smooth muscle of 
large arterioles and venules in skeletal 
muscle have both a, and a, adrenore- 
ceptors. a, Receptors appear to be 
more dominant on the large arterioles 
and a, adrenoreceptors more dominant 
on the large venules. In distinction, 
small precapillary arterioles have pre- 
dominantly a, receptors. The signifi- 
cance of this. selective distribution of 
postjunctional a receptor sabtypes is 
unclear. 
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Fig 1.--Schematic diagram. of intravital fluorescent microscope viewing the stria vascularis 
through a bony window in the second turn of the cochlea. 


MATERIALS AND METHODS 


_ Fifteen healthy adult Mongolian gerbils 

» Weighing between 50 and 80 g were anes- 
thetized with a combination of alpha chlo- 
ralose (70 mg/kg) and urethan (425 mg/kg). 
_ A right ventrolateral neck dissection was 
performed followed by tube tracheostomy 
-to ensure free breathing. The ipsilateral 
carotid artery was cannulated in a retro- 
¿grade fashion for continuous heart rate, 
blood pressure measurement, and slow flu- 
-orescein isothiocyanate-dextran adminis- 
tration (30 mg per 100 g) as well as constant 
infusion (rate of total infusate, 14.0 uL/min 

: per 100 g) of phosphate-buffered saline. 
Body temperature was maintained at 38°C. 
The technique for intravital fluorescent 
microscopy is described in detail else- 
where.” After the neck dissection, the bul- 
la, a hollow, ventrally located skull base 
|. Structure that houses the cochlea, was 
opened. The cochlea, which is freely visible 

` and encased only ina thin, closely adherent, 
bony shell, was examined and the second 
turn identified. Next, medial to the cochlear 
base, the bone was thinned until the ante- 
rior inferior. cerebellar artery (AICA) was 
‘exposed to the point at. which it branches 
-into the labyrinthine, common cochlear, 
and vestibular arteries. The bony wall of 
“othe cochlea was gradually thinned over the 
‘area of the stria vascularis at the second 
turn, creating a small window. Care was 
taken not to injure the subjacent cochlear 
ligament. To prevent tissue drying, the 





surface of the tissue was intermittently su- 
perfused with phosphate-buffered saline at 
37°C. Fluorescein isothiocyanate-dextran 
was slowly infused at a dosage of 30 mg per 
100 g of body weight to permit blood vessel 
visualization. The window was observed 
with a Zeiss fluorescence microscope with a 
450- to 510-nm excitation filter, a dichroic 
mirror with a 510-nm suppression filter, a 
x40 long working distance objective, and a 
50-W mercury vapor light source (Fig 1). 
Images were eaptured with a silicon-inten- 
sified target video camera, viewed on a 
high-resolution monitor, and recorded by a 
high-resolution video recorder for later 
analysis. 

The study was designed with five animals 
per group, with each group receiving one of 
the following drugs: norepinephrine bitar- 
trate, a potent mixed a and 8 agonist; phen- 
ylephrine hydrochloride, a selective a 
adrenergic agonist; and UK 14 304 tartrate, 
a selective a, agonist." The dosage ranges 
for all the drugs were determined in pilot 
experiments. They were administered as 
infusions to eliminate the myogenic con- 
tractile response to bolus administration. 
Doses were selected that produced regional 
vascular responses without affecting the 
heart rate and blood pressure, permitting 
comparisons between different drugs with- 
out the contamination of systemic effects. 
The concentrations were as follows: nor- 
epinephrine bitartrate, 0.01, 0.1, and 1.0 
ng/kg per minute; phenylephrine hydro- 
chloride, 0.01 and 0.1 ug/kg per minute; and 
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UK 14304 tartrate, 0.01, 0.1, and 1.0 ag/kg 
per minute. Each drug was administered 
over a 20-minute test interval by an infu- 
sion apparatus through the retrograde can- 
nulated right carotid artery at very low in- 
fusion rates as part of a constant infusion 
of pH-balanced (7.2) ascorbated phosphate- 
buffered normal saline. The only variable 
was the presence and concentration of the 
investigated drug. The vehicle(ascorbated 
phosphate-buffered saline) infusion rate 
(14.0 xg/L/min per 100 g of body weight) 
was chosen to maintain euvolemia. Drug 
infusates were determined based on the 
volume fraction of drug required from a 
stock-drug solution of known concentration 
that had to be part of the total volume of 
phosphate-buffered saline that was to be 
infused over the experimental time period 
(ie, 8.4 wL/min for a 60-g gerbil for 20 min- 
utes). Catecholamine stock solutions were 
prepared on a daily basis and kept at 40°C 
in the dark; drugs were warmed to body 
temperature prior to administration. 
Ascorbate was added to the solutions at a 
concentration of 1 X 10* mol/L to prevent 
oxidation of the catecholamines. This con- 
centration has not been found to have a 
significant effect on vascular smooth 
muscle.” 

Cochlear preparations were considered 
adequate for study if (1) heart rate and 
blood pressure remained stable; (2) there 
was no evidence of spiral ligament injury; 
(3) collateral microcirculation displayed 
brisk, continuous flow; and (4) a total ex- 
perimental time period of 3 heurs was not 
exceeded. Based on these criteria, five ex- 
periments were eliminated because of co- 
chlear ligament injury during dissection 
(two each from the phenylephrine and nor- 
epinephrine groups and one from the UK 
14304 group). Phenylephrine dosages above 
0.1 ug/kg per minute were found to inerease 
heart rate and blood pressure significantly 
and were not included in this series. 

Data were collected routinely in the fol- 
lowing manner. The first 10 minutes of each 
experiment established the baseline data 
for heart rate, blood pressure, and arteriole 
diameter. The next 20 minutes was the ad- 
ministration period for the first dose of 0.1 
ng/kg per minute, followed by 20 minutes of 
pH-corrected phosphate-buffered saline 
(ascorbated) to reestablish baseline, fol- 
lowed by dosage of 1.0 uyg/kg per minute for 
20 minutes. The same pattern was main- 
tained in the experiments in which three 
doses were used. The diameter of the AICA 
was also determined for the first 3 minutes 
of the initial and all subsequent baseline 
(control) periods. This allowed detection of 
any upstream arterial effects that may be 
important in evaluating the downstream 
cochlear microvasculature responses. 
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Fig 2,~-Histogranvof thecross-sectional gray scale distribution of a ra- 
diating arteriole (ranging from D representing black to 255 representing 
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Analysis was performed using a com- 
puter equipped with a.daal-seanning real- 
time image processor. Vicleotapes were an- 
alyzed using software with image analysis 
(including measurement function) and im- 
age enhancement capalylities. This tech- 
nique is discussed elsewkere (V.N.C., Gar- 
rett CG, RUT. et al, in preparation, 1990); 
briefly, vessel diameter recasurements were 
obtained once per minute at a final magni- 

fication of 4875. Vessel d ameter was mea- 
_ sured by placing a.computer-generated per- 






Fig 4.—-Norepinephrine raw data curve showing minute by minute changes in diameter of one ar- 
teriole (squares) in reaporse to drug infusion (in micrograms per kilogram per minute) and inter- 


pendicular line across the image of the ves- 
sel of interest, including the immediate 
extra-vessel background. A gray-scale dis- 
tribution was generated across the pixels of 
the perpendicular line that displayed the 
color index value at each pixel (ranging 
from 0 representing black to 255 represent- 
ing white) (Fig 2). The luminal boundary 
was detected by identifying the point at 
which there was a large change in the color 
index values between adjacent pixels. This 
represented the boundary of the bright in- 
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Fig 3.— The lower index value (vessel edge) was set ta an arbitrary value 
for easy computer recognition and vistial detactian: 
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Fig 5.—The reaction of radiating arterioles to: 
norepinephrine administration, Bars labeled 
“B” indicate baseline diameters between 
doses, The other three bars. represent the 
dosage of norepinephrine infused and.the per- 
cent of decrease from baseline arteriole diam 
eter. The time span is 120 minutes, with. the 
baseline period being 10 minwtes long.and the 
subsequent intervals each being 20 minutes. 


traluminal fluorescent plasma and the dark 
vessel wall. The lower index value (vessel 
edge) was set to an arbitrary value for easy: 
computer recognition and visual detection 
(Fig 3). The image was then colorized using 
an exponential true color palette. ; 
Vessel segments were chosen by the ob- 
server and were characterized as capil- 
laries, arterioles, and venules. This was 
achieved based on location aad morphology, 
aided by scanning electron micrographs of 
injected gerbil cochlear microvasculature, 
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Fig 6.-~The magnitude of constriction. of the 
-\arterioles in response to UK 14304, phenyl- 
= ephrine, and norepinephrine. This is expressed 
‘in percent of change in diameter from baseline 
vs the log of the drug concentration infused. 


Fig 7.—Response to phenylephrine. intrinsic 
radiating arteriole vascular tone (bars labeled 
“B"), set at 100%, is achieved between doses 
with maximal responses of 22% at 1.0 pg/kg 
per minute. The other two bars represent the 
dose of phenylephrine infused and the percent 
of decrease from baseline arteriole diameter. 
The time span is 120 minutes, with the base- 
line period being 10 minutes long and the sub- 
sequent intervals each being 20 minutes. 





as well as by the direction and velocity of 
blood flow. Diameter measurements were 
obtained from the identical position and 
tracked on a minute-to-minute basis. Mea- 
surements were made using a computer- 
“generated “rubberband” line that dis- 350 
played the starting and end point x and y 
coordinates as well as the color index val- 
ues, This permitted detection in the pro- 
 ¢essed image of the vessel edge, which was 
get at a recognizable value. The measure- 
ment cursor (“rubberband” line) was dis- 
“placed on pixel inward on either side from 
“the vessel edge point to obtain an intralu- 
‘minal diameter measurement. The mea- 
“surement system was calibrated against a 
digitized image of an etched optical caliper. 


RESULTS 


-A total of 31 arterioles derived from 
10 animal experiments was studied. 
These experiments included 3 in the 
norepinephrine group, 3 in the phe- 
 -nylephrine group, and 4 in the UK 
14304 group. At least 3 arterioles were 
examined in each experiment for a to- 
tal of 9 diameter measurements per 
minute per drug. Vessel diameter data 
from a representative norepinephrine 
-experiment are shown in Fig 4, which 
demonstrates that a steady state is 
“achieved for several minutes during 
baseline periods as well as during ap- 
plication of intravascular ligand. This 
“eurve verifies that an adequate time 
period for ligand-receptor interaction 
and engagement of vascular smooth- 
“muscle contractile mechanisms (with 
-maximal effect) had elapsed. 

‘The baseline data accumulated in 
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the beginning of each experiment per- 
mitted each animal to serve as its own 
control. This provided initial arteriole 
diameters, heart rate, and blood pres- 
sure measurements for subsequent 
comparison. The initial arteriole di- 
ameters were averaged into 5-minute 
intervals and set at 100%. This per- 
mitted subsequent arteriole diameter 
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Fig 8.--UK 14304 caused a substantially 
greater decrease in diameter at each dose, re- 
turning to baseline (bars labeled “‘B"’) between 
doses. The other three bars represent the dose 
of UK 14304 infused and the percent of 
decrease from baseline arteriole diameter. The 
time span is 120 minutes, with the baseline 
period being 10 minutes long and the subse- 
quent intervals each being 20 minutes. 
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Fig 9.—- Average heart rate (upper line) and blood pressure (lower line) responses to norepineph- 
tine at 5-minute intervals are displayed to show no change during the experiment. 


changes to be expressed as percent of 
change compared with baseline diam- 
eter (100% ) and conversion to dose-re- 
sponse relationships. 

The group response to norepineph- 
rine application is shown in Figs 5 and 
6. In Fig 5, the radiating arteriole 
diameters are returning to 100% of 
control diameters between doses. At 
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0.01 ag/ke per minate, che diameters 
(mean + SD) are 86.8% + 1.6% of 
control; at 0.1 pg/kg per minute, 
85.4% + 2.0% of centrel; and at 1.0 
pg/kg per minute, 79.5% + 3.3% of 
control. Figure 6 comperes the dose- 
response relationships of all three 
drugs. Norepinephrine achieves a 
maximum 20.5% + 3.3% decrease in 
vessel diameter at 1.0 ug/kg per 
minute. 

Phenylephrine administration 
achieved 86 + 2.7% constriction at 
0.01 ug/kg per minute and 79.5% 
+ 3.4% constriction at 0.1 ug/kg per 
minute, with return to 100% baseline 
diameter between dose infusions (Fig 
7). The dose-response relationship 
showed a maximal response at 0.1 ug/ 
kg per minute of 20.5% + 3.7%. 

The UK 14304 experiments (Fig 8) 
show substantial constriction: 77.4% 
+ 2.0% of control at 0.91 ug/kg per 
minute, 69.74% + 49% of control at 
0.1 mg/kg per minute, and 75.57% + 
3.5% of control at 1.@ pg/kg per 
minute. The UK 14.204 Gose-response 
relationship (Fig 6) is interesting in 
that there is an upwerd trend between 
baseline and the 0.1 wg/ke per minute 
concentration portien of the curve. 
Arteriole diameter displays consistent 
decrease per minute until that point on 
the curve. The 0.1 to 10 ag/kg per 
minute portion of the curve has a 
decrease in slope associated with the 
tenfold increase in ligand concentra- 
tion per minute. It should be noted that 
the percent of change in arteriole di- 
ameter from baseline at zhe 0.01 con- 
centration compared with the same 
concentration of norepinephrine was 
significantly different (P < .05). Es- 
tablishing significance at the two 
higher dosages (0.1 and L0 yg/kg per 
minute) of UK 14304 corapared with 
norepinephrine revealed substantial 
differences (P <.001) in percent of 
change of arteriole diameter from 
baseline at both concentrations. 

The heart rate anc blood pressure 
data demonstrate no change from 
baseline with administrat on of drugs. 
Figure 8 depicts a representative nor- 
epinephrine experiment. The AICA 
was monitored for change in diameter 
compared with baseline at the end of 
each drug infusion pericd and was 
found to be within 4% of control di- 











ve) 








ameters. 

The video photomicrographs (Figs 
10 through 12) outline the computer- 
assisted video image processing of the 
intravital microscopic information. 
The AICA in the form of a fluorescent 
microangiogram is displayed, as are 
radiating and precapillary arterioles 
viewed through a window (approxi- 
mately 700 X 800 4m) on the second 





Fig 11.—Unprocessed fluorescent video-photomicrograph of radiating and precapillary terminal 
arterioles viewed through a window in the second turn of the cochlea (X675). 
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Fig 10.—Fiuorescent video-photomicrograph of anterior inferior cerebellar artery x60), ; 
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turn of the cochlea. Figure 12 shows 
how an image appears- After process- 
ing. The vessel edge was color index- 
shifted to zero (black) for computer 
recognition. = 
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-Fig 12.—The vessels in Fig 11 were digitally image-processed for vessel edge determination 


(x675). 


ease, and sudden and fluctuant senso- 
rineural hearing loss are still un- 
known. A variety of vasoactive drugs 
and osmotic agents have been used to 
‘treat these conditions, based on their 
‘known action in other vascular beds, 
often with unexpected or anomalous 
results. There is no direct evidence to 
explain their action on cochlear micro- 
circulation. Moreover, the regulatory 
features of cochlear microcirculation 
remain largely unknown. 

The microvasculature is believed to 
be controlled by several systems: met- 
abolic, autoregulatory, myogenic, neu- 
ral, and humoral." Recently, it has be- 
come evident that the distribution of 
adrenergic nerves differs in various 
microcirculatory beds. In most tis- 
sues, excluding the brain and myocar- 
dium, sympathetic vasoconstrictor 
nerves exert considerable tonic activ- 
ity, and vasodilation occurs when sym- 
pathetic nerve stimulation is reduced. 
Adrenergic fibers originating in the 
ipsilateral superior cervical ganglion 
innervate both pial and intracerebral 
vessels. The effects of cerebral adren- 
ergic nerves are substantially less pro- 
nounced (and by many authors consid- 
ered negligible) than those seen in 
other vascular beds.’*"* At the level of 
the cochlea, histochemical methods 
-have demonstrated the presence of 
catecholaminergic nerves on terminal 



























and radiating arterioles before they 
branch into the stria vascularis.* Hult- 
crantz and Angelborg’’ have reported 
that electrical stimulation of the cer- 
vical sympathetic chain decreases co- 
chlear blood flow by 25%. The mecha- 
nism of this response is not clear. It is 
not known whether this is due to the 
presence of adrenergic receptors me- 
diating constriction, ie, a adrenorecep- 
tors, a passive response from shunting 
of blood to other cranial regions, or a 
myogenic response resulting from an 
elevation in arterial pressure during 
stimulation. 

Establishing the presence and dis- 
tribution of adrenergic receptors in 
cochlear microcirculation is needed to 
define basic mechanisms of control and 
to permit pharmacologic manipulation 
of blood flow in the inner ear. The 
present investigation measured arte- 
riolar responses to the administration 
of a-adrenergic agonists by close in- 
tra-arterial infusion. This approach 
was selected because it minimized sys- 
temic drug administration, preventing 
alterations in heart rate and systemic 
arterial pressure that could produce 
myogenic and metabolic alterations at 
the level of the cochlear microvascula- 
ture. The retrograde cannulated ca- 
rotid artery and extremely low infu- 
sion rate assured that the infusate, 
when it reached the brachiocephalic 
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trunk, streamed into the subclavian 
artery, right vertebral artery, and on 
into the common cochlear artery and 
did not enter the aorta. This provided 
regionalized high drug concentration 
in the cochlear vascular bed while di- 
minishing systemic effects from drug 
recirculation. Direct arterial puncture 
was considered because of the accessi- 
bility of the common cochlear artery. 
This would provide direct cochlear in- 
fusion of drug, but we felt that direct 
puncture of a terminal artery of this 
magnitude (60 to 70 um) would signif- 
icantly perturb the cochlear microcir- 
culation, 

Drug concentrations were carefully 
chosen to prevent both systemic re- 
sponses and any effect of the drugs on 
the upstream AICA. These require- 
ments put extreme limitations on the 
doses of drugs that could be used and 
prevented generation of complete 
dose-response curves. The lack of de- 
monstrable AICA vasoactivity re- 
sponses to these agents, at the admin- 
istered concentrations, minimized any 
upstream contribution by this vessel to 
observed downstream effects in the 
cochlear microvasculature. This find- 
ing is consistent with the reported rel- 
ative insensitivity of cerebral arteries 
to norepinephrine at physiologic pH.” 
However, we did not observe an a@ 
receptor-mediated cerebral arterial 
dilation in response to norepinephrine 
in either the arterioles or the upstream 
AICA.” 

The lack of significant baseline al- 
teration of heart rate and blood pres- 
sure throughout the experiments indi- 
cates that the observed radiating ar- 
teriole diameter changes were not 
secondary to active or passive re- 
sponses due to mean or pulse pressure 
changes. On the contrary, our results 
demonstrate direct arteriolar vaso- 
constriction in response to the intralu- 
menal «a-adrenergic agonists and dem- 
onstrate the existence of both a, and œ 
adrenoceptors in this microvascular 
bed. The maximal arteriele constric- 
tion achieved by norepinephrine was 
approximated by phenylephrine and 
superceded by UK 14304. This is quite 
significant when the relative potency 
and selectivity of these drugs are taken 
into consideration. Norepinephrine is 
typically selected for its ability to 
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attain maximal a-adrenergic vascular 
smooth-muscle contraction and serves 
©. as the standard for comparison of 
_ effects of other adrenergic agonists. It 
ean achieve effects in concentrations 

- 10 to 100 times lese than UK 14304." 
Phenylephrine is a highly selective a, 
receptor agonist, second only to meth- 
oxamine in selectiv.ty, and exceeding 
nerepinephrine by greater than 50 
times.“ 

The phenylephrine response demon- 
strates the presence and ability of a, 
receptors to modulate cochlear blood 
flow. The ability of “JK 14304 to cause 
k a substantial decrease in arteriolar di- 

ameter compared with norepinephrine 
suggests that a dense population of a, 
-adrenoreceptors exists en the radiat- 
ing arteriole as well. This is suggested 
‘by comparing the strong response and 
relative potency of UK 14304 with 
those of norepinephrine and phenyl- 
ephrine. The ‘steep slope of the first 
portion of the dose-response curve in- 
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dicates a high sensitivity to a, stimu- 
lation at the radiating arteriolar level. 
The curve at the higher dose (1.0 ug/kg 
per minute) showed a lower slope than 
expected, demonstrating a falling off 
of the percent of change in diameter 
per minute. This may indicate that the 
higher ligand concentration (1.0 ug/kg 
per minute) initiates upstream con- 
striction of an arteriole that has a 
lower population of a, receptors, and, 
therefore, requires the higher concen- 
tration of drug to constrict. This would 
alter the downstream resting length- 
tension relationship of the vascular 
smooth muscle by decreasing pressure 
and generating a competing dilatory 
effect. The observation that the AICA 
maintained its baseline diameter at 
this point isolated the unmonitored 
portion of this system as the modiolar 
artery. Constriction of this vessel 
would explain the upstream effect. 
These findings are in agreement with 
observations in rat cremaster muscle 
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preparations in which terminal arte- 
riole constriction is mediated predom- 
inantly by a, adrenoreceptors and 
large (first order) arteriole constric- 
tion is mediated by ‘path a and a 
receptors. 
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An Estimate of the Prevalence of 


Tinnitus Caused by 


Spontaneous Otoacoustic Emissions 


M. J. Penner, PhD 


. @ Prototypical experimental tests for 
linking spontaneous otoacoustic emis- 
sions with disruptive tinnitus have been 
described previously. Using similar exper- 
imental tests on 96 tinnitus sufferers, an 
estimate is made here of the prevalence of 
tinnitus caused by spontaneous otoacous- 
tic emissions: the 95% confidence limits of 
this estimate are 1.11% and 9.05%. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:4 18-423) 


n an important article on tinnitus, 
; Wegel' noted that a test tone 
“sounded “pure and smooth”. except 
. when its frequency interacted with his 
° tinnitus, in which case the two sounds 
= peat with each other. This report has 
been widely cited and has led to many 
attempts to produce beats between 
tinnitus and external tones. Such ef- 
-forts were not generally fruitful. In- 
--déed, even Fowler, a well-motivated 
experimenter afflicted with tinnitus, 
was.unsuccessful in his attempts. The 
general failure to produce beats sug- 
~ gests that tinnitus that beats with ex- 
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ternal tones may be quite rare. Objec-. 
tive tonal tinnitus that can be heard on | 


auscultation is one form of tinnitus in 


which external tones do beat with the 
tinnitus, but it is also probably st 
uncommon, and patients with it are = 

often unaware of their tinnitus. (For 
i SOAE-caused tinnitus may be readily 


the purposes of this article, tinnitus is 
defined as the conscious experience of 
sound that is annoying and irritating 


and originates in the head. Thus, if a. 

emission ` 
Nonetheless, the prevalence of SOAE- — 
< caused tinnitus is of interest. 


spontaneous otoacoustic 
[SOAE] is annoying, it is referred to in 
this article as tinnitus, ) Wes 


Spontaneous otoacoustic emissions ae 
(acoustic energies that can be detected 
when a sensitive miniature micro- 


phone is inserted into the meatus) do 
beat with external tones, and are far 
more common than are audible high- 


frequency tonal acoustic emissions. 
Various estimates of the prevalence of 


SOAEs indicate that 28% of men and 


56% of women have SOAESs (R.C. Bi- 
ger, PhD, personal communication, 
1988), although an even greater preva- 


lence may arise as microphones. þe- 
come increasingly sensitive.’ 


In a previous report,” I presented 


evidence that SOA Es can be the source 
of disruptive tinnitus. The purpose of 
this report is to provide an estimate of 
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K be pealei of SOAE-caused tinni- 









s issue is important for both 





scientific and clinical reasons. Scien- : 


SOAEs could be the likely 
, of tinnitus when beats appear. 
linically, because aspirin abolishes 
SOAEs," a palliative for some cases of 


available. ‘Because there are few re- 


; ported instances in which beats with ; 
„tinnitus occur; SOAEs probably are` 


not a frequent source of tinnitus. 


Most investigators have linked 


-SOAEs with tinnitus whenever the 
i frequency of the SOAE was “near” the 


average frequency of a pure tone said — 


“to match the tinnitus pitch." A sum- 
= mary of the existing data based on this 
-qriterion is presented in Table 1. For. 


each study, only patients reporting the 
presence of tinnitus were included and 
the patients were not preselected for 
having any particular pathologic con- 
dition or audiometric configuration. 
Table 1 shows that of 205 patients, 9 
(44%) were judged to have SOAE- 
caused tinnitus. The. 95% confidence 
limits for this estimate are 2.02% and 
7.61%. These limits employed an an- 
gular transformation of the binomial 
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Table 1.—Summary of Existing Reports of Tinnitus Caused by Spontaneous 
Otoacoustic Emissions (SOAEs) 


Source, y 


Total No. 
of Patients 


No. of Patients With 
SOAE-Caused Tinnitus 





‘Nilson and Button, 1981 


11 4 





Zurek,'* 1984 


6 





Tyler and Conrad-Armes,'4 1382 


25 





Wilson, 1983" 


50 








Hazell,“ 1984 


53 





Rebillard et al, '® 1987 


60 





Total 
* Cited in Hazall, 1984 


variate (p =4.4%), which represents 

. the prevalence estimate The angular 

r.. transformation of the kinomial vari- 

ate is used to set the corfidence inter- 

val and the resulting interval is trans- 
“formed back to proportions. 

The transformation is.employed be- 
cause it produces a normally distrib- 
uted variate whose variance is inde- 
pendent of p, whereas tke variance of 
the binomial distribution depends on 
p.'"" The angular transfermation pro- 
duces.a confidence interval in which 

~-aregine pis the arithmetic center but p 
-itself is not. In. percentage terms, the 
; confidence limits indicate that the 
prevalence of SOAE-caused tinnitus is 
Te t not aero. In terms of the num- 
bers of people potentially afflicted, 
these small pereentages probably 
translate into large numbers. For ex- 
ample, if 17% of the American popu- 
lation has tinnitus, as was estimated 
recently for the British population,” 
then between 0.8 and 3.10 million peo- 
ple may have disruptive tinnitus 
caused by SOAEs. 

There i is, unfortunately, some diffi- 
culty in using existing publications to 
estimate the prevalence cf tinnitus be- 
cause the estimates are based on cor- 
relational data: the fact that the fre- 
quency of the SOAE and the frequency 
_ of a pure tone said te match the tinni- 
< tus pitch coincide does not prove that 

the SOAE causes the tinnitus. To link 
SOAEs: with tinnitus, the tinnitus 
must disappear when the SOAEs are 
suppressed.” Additional circumstan- 
tial evidence.is provided if the fre- 
quency of.a tone matching the pitch of 
the tinnitus is near the SOAE fre- 
quency and if. the isemasking contour 
for the tinnitus is not flat. Penner and 
Burns’ stressed that the first test is 
‘preferable to the second and third be- 
























cause the latter two present merely 
circumstantial, correlational evidence, 
whereas the first is causal. The results 
of all three tests are used here to esti- 
mate the prevalence of SOAE-caused 
tinnitus. 


PATIENTS AND METHODS 
Patients 


All listed members of the 121-person 
Washington (DC) area Tinnitus Self-Help 
Group were asked to participate, and 50 
complied. Forty-six additional participants 
responded to signs posted at the University 
of Maryland, College Park, to recruit tinni- 
tus sufferers and were included in this 
study. Thus, there was a total of 96 partic- 
ipants. The selection criterion was the re- 
ported presence of severe, troublesome tin- 
nitus, and in no way involved suspected 
etiology of the tinnitus or audiometric con- 
figuration. Based on the data gathered in 
the first 2-hour session, patients suspected 
of having SOAE-caused tinnitus were 
asked to return for additional testing. Writ- 
ten consent to participate in the experiment 
was given by each patient after the nature 
of the procedures had been explained. 


Apparatus 


The apparatus was identical to that de- 
scribed previously." A brief summary 
follows. 

Pitch Matches and Isomasking Contours. — 
The timing and presentation of the stimuli 
were controlled by a laboratory computer. 
All tones were generated by a sine-wave 
oscillator and were gated exponentially,(10- 
millisecond rise-fall time) at the positive- 
going zero crossing. Patients were tested 
individually and were seated in a double- 
walled chamber (Industrial Acoustics Co). 

SOAE Measures. —The SOA Es were mea- 
sured using standard techniques. A sensi- 
tive probe microphone (model ER-10, Ety- 
motic Research, Elk Grove Village, Ill) was 
placed in the ear canal by the patient, who 
was seated in a sound attenuating chamber. 
The construction of the probe included two 
1.35-mm (diameter) earphone coupling 
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tubes mounted to pass through the 3.8-mm ` 
(diameter) probe tubing, permitting the 
delivery of stimuli from two independent 
(Etymotic ER-2) insert phones. The signal 
from the microphone wss amplified and 
served as input toa Warecek spectrum an- 
alyzer (model 5810A, Wavetek Corp, San 
Diego, Calif}. Real- -time spectra (0.00125- 
kHz line-spacing) were averaged~ (512 ee 
times) to improve the si, l-to-noise ratio. : 
The SOAEs appeared 
noise floor. If an SO. 
present, a second scan 
spike appeared ọn two 
was consideréd.a possib 
measurement: ofthe fre 
tude was then made with a movable cur 
If similar spikes occurred in a second ses- 
sion during which the S€ was to be sup- 
pressed, the spike was labeled as an emis- : 
sion. 




















Procedure 


The procedures for “suppressing the 5 
SOAEs, matching the tinaitus “pitch, and” 
measuring isomasking contours for tinni- 
tus are also identical to those described 
previously." A brief description of Shane 
procedures follows. 

Matching the Thmiti» 






university subjects, the m ‘hod: 

was employed.” Briefly, the freaueiey: of a 
pulsed tone (1 second on, 1 second off) was 
changed continuously until the patient re- 
ported that a match had oceurred. Each pa- 
tient made 10 matches. As in the 1983 
approach, a check for the possible occur- 
rence of octave confusion followed each 
match. No apparent octaveconfusions were 
observed. 

Isomasking Contours.—The maskers had a 
duration of 1 second and were presented at 
30 per minute. The patient controlled the 
intensity of the masker with a response 
panel and was instructec’ to adjust the 
intensity of the masker uatil the tinnitus 


was not audible. A masking run wás termi- 


nated by a button push from the patient or 
when the level reached 90: dB sound: pres- 
sure level. Details of the procedures in- 
volved in obtaining masking patterns were 
described by Penner and Burns.” 
Suppression of SOAEs.— For patients with 
a single SOAE, an external tone with a fre- 
quency near the SOAE frequency was pre- 
sented at a low volume ane then increased 
in volume until the SOAE was suppressed 
into the noise floor. For patients with two or 
more SOAEs over a relatively narrow range 
(on the order of 1.5 kHz), a suppressor with 
a frequency of approximately the mean 
frequency of the extreme SOAEs were ad- 
justed in volume until all of the SOAEs 
were suppressed. In all cases, when the 
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above the 












emission(s) had been suppressed, the pa- 
- tients were asked (1) whether they were 
: aware of the external tone, and (2) whether 
their tinnitus was still present and, if so, if 
-= it had been affected in any way. 


“Tinnitus Masking Demonstration.—The 
: maskers were presented at a level approx- 
imately 10 dB above the masked threshold, 
using the insert earphone attached to the 
microphone probe assembly. The patient 
was asked if the tinnitus was indeed 
masked, and the SOAE was measured to see 
if it was still present. 


RESULTS 


The data for each patient are pre- 
“sented in Table 2. The first 4 patients 
listed in the table were judged to have 
SOAE-caused tinnitus because the tin- 
‘nitus was not audible when the SOAE 
was suppressed. The next 48 patients 
were from the self-help group, and the 
next 44 from the university group. 
. Within each group, the patients were 
studied in the order presented in Table 
: 2 except that the first 4 patients were 
actually patients 16 and 50 (in the 
-self-help group) and 92 and 98 (in the 
“university group). These 4 patients’ 
-data are listed first to facilitate finding 
the data belonging to the patients with 
© SOAE-caused tinnitus. The university 
patients were all tested before the 
self-help group patients. To assist in 
assimilating these data, some sum- 
‘mary statistics describing the patients 
“are described below, followed by a dis- 
-eussion of the SOAE-tinnitus link for 
the first 4 patients. 


Tinnitus and Gender 


Significantly more men (69) than 
women (27) were tested (x? = 18.4; 
df = 1; P < .01). This is somewhat sur- 
prising because a British survey” re- 
ported that, even though more men 
than women in their sample had sen- 

sorineural hearing loss, there were 
“roughly equal percentages of men and 
women suffering tinnitus in Britain. If 
a similar equality held in the United 
States and if the present patients rep- 
resented a haphazard sample of suf- 
-ferers, then an equal number of male 
-cand female patients might be expected 
in this study. The preponderance of 
‘men was not due to the selection pro- 
-cedure itself: of the 166 potential par- 
< ticipants (121 from the self-help group 
and 45 from the university), 102 were 
men, 
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Table 2.—Results of the Search for SOAEs in 96 Tinnitus Sufferers * 


Tinnitus SOAEY 



















Patient No. /Sex/ 





























































































Location of Suspected quency, quency, intensity, PTA, 
Tinnitust Cause Duration, y kHz kHz dB SPL dB SPL 
50/M/B Noise 6 LAT: 1.344; 2,7; = 

; 1.302 1.201 1.3 
16/F/R Noise 8 1.525; 1.416; 10.1; 11 

1.751 1.887; 9.3; 
1.100 2.0 
93/F/R Ear infection 1 1.085 1.525; 1.4; 1 
1,950 0.0 
92/F/R Noise 10 1.217 1.268 8.7 6 
1/F/B Noise 30 ies 
2/F il Meniere's disease rat 3.010 
3/M/R ils 2 7.477 
4/M/B Head injury 30 7.840 
5/M/B bs 2 14.528 
6/M/H Noise 5 6.281 
7/M/B Noise 4 2.825 
8/M/B Lk 7 5,242 
9/M/B Ss 10 3.321 
10/F/R de 5 1.948 
11/M/H Sade 12 4.719 iis Eeim t 
12/F/B re 8 3.919 che} ont 23 
18/M/B Head injury 41 3.766 
14/M/B Noise 7 2,720 
15/M/B Kia 30 §.938 
17/M/B kr 10 1.549 
18/M/B ics 17 





5.702 
19/F/H i 
20/M/B 
21/F/B 
22/M/L 
23/F/R 








































Noise 1 










































































24/F/R 
25/M/B Age, noise 20 i 
26/M/B en 42 3.604 Ej 
27/M/R Meniere's disease 12 4414 tay TE -13 
28/F/B Meniere's disease, 6 4.073 1.000; 0,4; 
noise 1.125 71.2 
29/M/B = 4 0.258 18 
30/F/B Noise 1 0.781 29 
31/M/B Noise 42 3.333 24 
32/F/B Noise 25 0.164 38 
33/M/B Noise 20 6,534 
34/M/R Heredity 36 3.581 ey aed 23 
35/M/B Noise 2 wae sa isk ~6 
36/M/H Medication 5 4,331 4 
37/M/B ails “3 4.793 6 
38/M/B Pr 2 3.660 oe saat —6 
39/F/R Noise 0.12 tie Sek Set & 
40/M/B sien 2 3.283 14 
41/M/B Medication 3 3.064 åt 
42/F/B sade 22 co 
43/M/R shane 18 7,430 13 
44/F/U or 12 0.632 28 
45/M/B Meniere's 60 2.810 20 
disease 
46/F/H iy E 3.609 23 
47/M/H io 5 5.365 14 





* Searches for spontaneous otoacoustic emissions (SOAEs) were made from 0.025 to 20 khz. For the self- 
help group, the patient number represents the actual sequential order in which the patient was tested. For the 
university group, the number obtained when 50 is subtracted from the patient number represents the serial po- 
sition of that patient within the group. 

+B indicates binaural; R, right; L, lefty H, head; and U, unsure. 

Frequency values are average frequencies of 10 matches to the tinnitus pitch. SPL indicates sound pres- 
sure level. 
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“Table 2.—Results-of the Search for SOAEs in 96 Tinnitus Sufferers* (cont) 














Tinnitus SOAE+ 
z E 
Patient No./Sex/ Fre- Fre- 
: Location of Suspected quency, quency, intensity, PTA, 
Tinnitus} Cause Duration, y kHz kHz dB SPL dB SPL 
ABI MVB 5.5 3.684 TA vet 8 











_ aQ/F/H 
1 51/M/R 

















Viral 2 0.871 aoe ts 3 




































. SAMIL Kanarycin 27 2.552 ibe oe 40 
83/M/R liness 11 2.880 SA Ma 11 

| SAMB Otosclerosis, 6 2.136 eke he 44 

: surgery 

~ 55/M/B Noise 20 2.353 ea ia 18 















_ BB/M/U 








Noise 











S7TIM/U 





Sa/M/e 












Moise Unsure 8.075 hots eas 11 
Head iajury, 15 8.229 awi EES 39 
noisa 
Noise 43 2.515 




























6o/F/e 





| GlM/8 









Moise 5 3.263 1.118; 0.3; -1 














Noise 7 RPO TE can 32 











«BSF /B 








Pilergy ear Unsure 4.683 dais 1 Sits 8 
infection 











63/M/U | 








oise 3 6.017 sey SER ~7 



















































































© B4/F/D: Unsure 1.338 ae sae 26 
o, 6B/M/U Unsure 4.445 wie A 23 
“G/F IB ei Unsure 6.279 ies ia 19 

U ETIMIB ‘Stress 5 3.373 ss He 14 
o 68/M/B Sudder hearing 3 3.530 5.275 1.3 -6 

loss 
SYME Noise 28 6.150 eG ee 6 
TMG Noise 21 3.011 
Fam si 

FuMiR re 50 1.250 a i 11 
: cre Noise 6 5.102 re at 1 
E TAMIR: Ear infection 7 6.130 2.250 -16 4 
O TAIMI Noise 33 3.978 ine ies 14 

| ISMA Ear infection 6 3.405 Lad e 9 














TEMILE 








Noise 











TRIMER 








Ear infection 








78M /B 











Ear infection, 20 4.758 watt ans 6 
noise 











. TAMRA 





BEM/L 









Noise 








Noise 





Head injury, § 11.410 lin os =i 
illness 





















n BBY MTL, 





Noise 











Ba! M/B 











Ear infection, 25 2.946 ats PA 18 
noise 











BAWB 









































| BTIFIR 


Unsure 8 
BavF/U Ear infection 6 3.265 ee w 28 
BEMIR Noise 3 8.691 Nan or 9 
Ear infection, 7 4.259 1.875 4.6 ~8 






noise 














| BBY MB. 









infection, 
head injury, 
noise 









AGE MIB. 














Noise Unsure 3.175 ofa aes 12 





























| @O7My/R Unsure 2 6.234 ae bs -7 
“OTE IB. Unsure 7 4.599 es oe 11 
pe er Surgery 13 5.685 E S 30 











i BML 









Noise 

















Viral 
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Lateralizatior of Tinnitus 





Fifty-one patients reported . that 
their tinnitus was kinaural, 10 that it 
was monaural in the left ear, 21 that it 
was monaural i in the ee ear, and 7 






apparent image in th 
ear receiving the m 








timate is similar t 
that 37% of all tinn 
be monaural. 


Suspertes, Cat 







frequently reported 
cause of tinnitus ( 
infection (or viral i 





matches of an external ‘tone to th 
predominant pitch of the tinnitus by a 
single patient is reported to be quite 
variable." The data collected here 
and presented in the Figure also dis- 
play considerable variability for a sin- 
gle match across patients. For com- 
parison, Reed’s data,” based on 200- 
patients, are also displayed. Note that 
there is good agreement between the 
two sets of results in that both display 
a concentration of matches to the tin- 
nitus in the 3- to 5-kHz region. It is 
important to realize'that pitch match- 
ing does not indicate that the tinnitus 

“sounds like” the pure tone to which it 
is matched. 


SOAEs 


SOA Es were detected in 3 members 
(2 women and 1 mau) of the self-help 
group and in 7 memters (4 women and 
3 men) of the university group. Thus 10 
(10.4%) of 96 of those with tinnitus.” 
also had SOA Es. Of the 40 people with 
noise damage, 3 (7.5% ) had emissions. 
This percentage compares favorably 
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g 30: 
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© 

# 20 
10+ 
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-with the 7% reported by Probst et al.” 
-Note also that we would expect to find 
significantly fewer men than women 
with SOAEs if the prevalences of 
_ SOAEs in the normal-hearing popula- 
-tion and among tinnitus sufferers were 
the same. 


Tinnitus and SOAEs 


> For 4 of the patients tested (2 from 
“each group), SOA Es appeared to be the 
source of the tinnitus based on the 
tests discussed in the introduction. 
Briefly, for each of the first 4 patients 
listed in Table 2, the tinnitus was ab- 
sent when the SOAE was suppressed, 
~~ the frequency of a pure tone said to 
match the pitch of the tinnitus was 
near the SOAE frequency, and the iso- 
masking contour using the tinnitus as 
the signal was not flat. Although the 
latter two tests provide only circum- 
stantial evidence, the first test does 
implicate SOAEs as the source of tin- 
“nitus. Detailed data for 2 of these pa- 
»-tlents (patients 92 and 93) can be found 
-elsewhere 7 

~The data in Table 2 show that each 
ofthese 4 patients had PTAs of 11 dB 
or less and the frequency of the tone 
: matching the tinnitus pitch was in the 
1. to 2-kHz region. 

COMMENT 

As shown in Table 2, 4.2% of the 
_ people had SOAE-caused tinnitus. The 


















>8 No Match 


Frequency, kHz 


Frequency distribution of matches to tinnitus. Bin widths are 1 kHz except for the two bins on the 
extreme right. The numbers on the abscissa represent the upper limit of the matches. Solid bars 
“represent data from the present study; open bars, data from Reed.” 


data in Table 1 show that despite the 
fact that the evidence used to link 
SOAEs and tinnitus is weak, the prev- 
alence estimate for SOAE-caused tin- 
nitus is within two tenths of 1% of the 
present 4.2% estimate. The numerical 
similarity of prevalence estimates 
may be fortuitous because the crite- 
rion in Table 1 for linking SOAEs with 
tinnitus has been demonstrated, at 
least for one patient, to fail.” 

One important question emerging 
from this prevalence study involves 
identification of the characteristics of 
patients who are likely to have SOAE- 
caused tinnitus. At present, the scar- 
city of such patients probably pre- 
cludes generalizations. Although reli- 
able statements narrowing the field of 
candidates cannot yet be made, I hope 
that this report will motivate large- 
scale searches in clinics so that the 
psychophysical characteristics of pa- 
tients with SOAE-caused tinnitus can 
eventually be enumerated. 

The present data provide several 
hints as to the patient characteristics 
that future studies might explore. 
Note that for all four patients with 
SOAE-caused tinnitus, the frequency 
of the tone matching the pitch of the 
tinnitus is lower (1 to 2 kHz) than that 
typically matched to tinnitus unasso- 
ciated with SÔAA Es (3 to 5 kHz) (Table 
2). Furthermore, none of these pa- 
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tients had a large hearing loss at the 
SOAE. frequency. Kemp” has argued 
that it. would be worthwhile to con- 
tinue to make acoustic measurements 
for a relation between SOA Es and tin- 
nitus while selecting as patients those 
tinnitus sufferers with fairly normal 
hearing. The results in this and a pre- 
vious article’ have demonstrated au- 
dible SOAEs in just such patients. 

Echoing Kemp’s observation, the 
British survey” also found that ap- 
proximately half of the people with 
severe tinnitus did not report having a 
measurable hearing impairment. Al- 
though it is certainly the case that 
high-frequency hearing loss might not 
cause a noticeable hearing impair- 
ment, it is also possible that the failure 
to report an impairment means that no 
impairment exists. If so, approxi- 
mately half of all cases of severe tinni- 
tus would arise among normal-hearing 
persons who often have SOAEs. Spon- 
taneous otoacoustic emissions are not 
generally present unless the threshold 
is less than 20 dB hearing level.** Thus, 
if only the impaired reported having 
tinnitus, then SOAEs could probably 
be discounted as a source of tinnitus. 
The British survey therefore moti- 
vates a search for an auditory mecha- 
nism that produces tinnitus and yet 
does not greatly affect thresholds. 
SOAEs, which are generally associ- 
ated with nearly normal hearing, are 
obvious candidates. 

The importance of estimating the 
prevalence of SOAE-caused tinnitus 
and specifying characteristics of pa- 
tients with this affliction lies in ob- 
serving that SOAE-caused tinnitus 
may be treatable. Aspirin can abolish 
SOA Es," and if a dosage can be found 
that does not cause salicylate-induced 
tinnitus, then a palliative for disrup- 
tive tinnitus may be readily available. 
It is quite clear that some instances of 
tinnitus can best be explained by 
SOAEs,''*"’ but the prevalence esti- 
mate provided here is an important 
indication of the total number of such 
cases. 
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The Development of the Dizziness 


‘Handicap Inventory 


“Gary P. Jacobson, PhD, Craig W. Newman, PhD 


-. @ Conventional vestibulometric tech- 

niques are inadequate for quantifying the 
“impact of dizziness on everyday life. The 
25-item Dizziness Handicap Inventory 
: (DHI) was developed to evaluate the self- 
perceived handicapping effects imposed 
by vestibular system disease. The devel- 


“opment of the preliminary (37 items) and 
-final versions (25 items) of the DHI are de- 


- scribed. The items were subgrouped into 
three content domains representing func- 
tional, emotional, and physical aspects of 
dizziness and unsteadiness. Cronbach's a 
coefficient was employed to measure reli- 
ability based on consistency of the pre- 
“liminary version. The final version of the 
DHI was administered to 106 consecutive 
patients and demonstrated good internal 
| consistency reliability. With the exception 
of the physical subscale, the mean values 
for DHI scale scores increased signifi- 
cantly with increases in the frequency of 
dizziness episodes. Test-retest reliability 


“was high. 


{Arch Otolaryngol Head Neck Surg. 
$990; 116:424-427) 


Bee uantifying the effects of medical, 
surgical, and rehabilitative man- 
agement of the dizzy patient is prob- 
lematic. Caloric testing is ineffective in 
evaluating treatment, since a unilat- 
eral weakness observed during the ini- 
tial examination usually persists on 
‘-reexamination. Although pretreat- 
<o iment and posttreatment rotary chair 
-and- platform posturographiec testing 
_ May serve to document the process of 
“central vestibular system compensa- 
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tion, these procedures are unable to 
quantify the effects of unsteadiness on 
everyday function. It appears, there- 
fore, that conventional diagnostic 
tests are inadequate for evaluating the 
handicapping effects imposed by ves- 
tibular system disease. 

Many clinicians either have devel- 
oped their own or employ published 
dizziness questionnaires! in an at- 
tempt to qualitatively assess a pa- 
tient’s dizziness complaint. Although 
these instruments provide a system- 
atic approach for obtaining case-his- 
tory information, they are not useful 
in measuring the effects of therapeutic 
intervention. In response to the need 
for developing a method for quantify- 
ing the effects of treatment for Me- 
niere’s disease, the Committee on 
Hearing and Equilibrium of the Amer- 
ican Academy of Ophthalmology and 
Otolaryngology’? proposed a formula 
that determines the frequency of diz- 
ziness episodes before and after treat- 
ment. The formula consists of a ratio 
of the average number of dizziness 
spells a patient experiences per month 
24 months after therapy, divided by 
the average number of spells per 
month 6 months prior to therapy. This 
quantity is multiplied by 100. Al- 
though this formula takes into account 
the frequeney of dizziness attacks, it 
does not attempt to evaluate theim- 
pact of dizziness on the way a patient 
functions in everyday life. 

We feel the method described above 
is shortsighted and limited in evaluat- 
ing the treatment of vertigo. It is our 
contention that quantifying the han- 
dicapping consequences of dizziness 
may be a more useful means of vali- 
dating treatment procedures. For ex- 
ample, patients who have experienced 


only a few attacks of violent vertigo 
may be sufficiently alarmed to the ex- 
tent of restricting their activities (eg, 
quitting their occupations or avoiding 
social activities) so as not to be vul- 
nerable should another attack of ver- 
tigo oceur. It is reasonable to conclude 
that effective management of vestibu- 
lar system disease should be reflected 
by an individual’s ability to resume his 
or her premorbid vocational and avo- 
cational activities. 

The present study was a natural 
evolution from work conducted by one 
of the investigators (C.W.N.) who re- 
cently employed the Hearing Handi- 
cap Inventory for the Elderly’ before 
and after a hearing aid-fitting protocol 
to quantify benefits derived from 
amplification.’ Similarly, we are sug- 
gesting that perceived dizziness hand- 
icap may be used as an index of treat- 
ment success over a selected time in- 
terval. That is, a well-designed scale 
could be employed to quantify changes 
in behavior that result from therapeu- 
tic intervention. The present scale was 
modeled after the Hearing Handicap 
Inventory for the Elderly and has been 
called the Dizziness Handicap Inven- 
tory (DHI). 

The purposes of the present investi- 
gation were fourfold. First, we sought 
to develop a self-assessment inventory 
designed to evaluate the precipitating 
physical factors associated with dizzi- 
ness as well as the functional and 
emotional consequences of vestibular 
system disease. Additionally, we un- 
dertook the present study to determine 
the internal consistency reliability of 
the DHI and to examine self-perceived 
dizziness handicap as a function of the 
frequency of dizziness or unsteadiness 
episodes, Finally, it was our intent to 
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: Table 1.+—Internal Consistency 
Reliability Values: (Chronbach's a) for 
the Preliminary and Final Versions of 

‘the Dizziness Handicap Inventory 


DHI Scale Preliminary 





Functional 
Emotional 
Physical 


assess test-retest reliability of the in- 
strument. 


INVESTIGATICN 1 
Methods 


An initial pool of 37 items for the DHI 
was developed empirically from case-his- 
tory reports of patients with dizziness. 
Items were tentatively grouped a priori into 
three content domains representing func- 
tional (16 items), emotional (10 items), and 
‘aspects of dizziness and 




















unsteadiness. ‘The 37 items-comprising the 
preliminary version of the DHI were se- 


at the scale had both 
dity, Ain example of a 
t fanetional aspects of 
“Because of your prob- 
your travel for business 
n example of a probe 
question for emotional aspects of dizziness 
would be: “Because of your problem, have 
i you been embarrassed in front of others?” 
cA probe question for physical aspects of 
< dizziness would be: “De quick movements of 
your head increase your problem?” The 
phrase your problem was used within each 
item instead of the descrip:or dizziness so 
as not to influence the subject’s response to 
each question by labeling the clinical com- 
plaint. For each item, the subject was in- 
structed to respond by saying “yes,” “no,” 
or “sometimes,” 

The preliminary form of the scale was 
administered to 63 consecutive patients 
seen in our laboratory prio” to their vesti- 
bulometric tests. There were 25 males and 
38 females included in this group. The mean 
age of the “subjects was 49.4 years 
(SD = 18.5), ranging from 21 to 82 years. 
The primary goal in evalueting the proto- 
type inventory was to establish probe cate- 
gories each with high internal consistency 
and a minimum number of items to make 
the DHI a more clinically efficient instru- 
ment, These data were tabalated and sub- 
mitted to statistical analysis. The Cron- 
bach « coefficient analysis was employed to 
measure reliability based en internal con- 
sistency. Corrected item-tozal correlations 
were performed to measure the strength of 
the relationshipbetween an individual item 





lected. ts ën 
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Table 2.—Final a Version of Dizziness Handicap Inventory With Corregted item-Total 
Correlation Coefficients 










Dizziness Handicap Inventory * 
instructions: The purpose of this scale is to identify difficulties that you may be experiencing: 
because of your dizziness or unsteadiness. Please answer “yes,” “no,” ‘pametimies’ to 
each question. Answer each question as it pertains to your dizziness or unisteadiness. terol 
lem only. : : 















Hem 
P1. Does looking up increase your problem? 
E2. Because of your problem, do you feel frustrated? 
F3. Because of your problem, do you restrict your travel for business or recreall 
P4. Does walking down the aisle of a supermarket increase your problem? 
F5. Because of your problem, do you have difficulty getting into or aut of bed? 
F6. Does your problem significantly restrict your participation in social activities 
as going out to dinner, going to movies, dancing, or to parties? 
F7. Because of your problem, do you have difficulty reading? 
P8. Does performing more ambitious. activities like sports, dancing, houseliotd c ol 
such as sweeping or putting dishes away increase your problem? 
E9. Because of your problem, are you afraid to leave your home without havirg some 
one accompany you? 
E10. Because of your problem, have you been embarrassed in front of others? 
P11. Do quick movements of your head increase your problem? : 
F12. Because of your problem, do you avoid heights? 
P13. Does turning over in bed increase your problem? 
F14. Because of your problem, is it difficult for you to do strenuous housewo 
yardwork? 
E15. Because of your problem, are you afraid people may think you are inte 
cated? ; 
F16. Because of your problem, is it difficult for you to go for a walk by yourselt?- eu 
P17. Does walking down a sidewalk increase your problem? ; 
E18. Because of your problem, is it difficult for you to concentrate? 
F19. Because of your problem, is it difficult for you to walk around your houge in ths 
dark? 
E20. Because of your problem, are you afraid to stay home alone? 
E21. Because of your problem, do you feel handicapped? 
E22. Has your problem placed stress on your relationships with members of your 















































































family or friends? 





0 points. 


£23. Because of your problem, are you depressed? 
F24. Does your problem interfere with your job or household responsibilities? 
P25. Does bending over increase your problem? 


* A “yes” response is scored 4 points. A “sometimes” response is scored 2 points, A “no” tasponse 












is Scored i 


tQuestions with the highest corrected item-total correlation for each subscale. F indicates sibacels. E, Emo: A 


tional subscale; and P, Physical subscale. 


and all remaining items in a subsection.‘ 
Because the « coefficient is a funetion of the 
item-total correlation, items with high 
item-total correlation values contribute 
more to a scale’s reliability and may be 
considered more representative of the 
scale’s content than the other items pro- 
ducing low item-total correlations.’ 


Results 


Table 1 displays Chronhach’s a values for 
the total and subscales for the preliminary 
version of the DHI. The a coefficients were 
high for the total scale (.91) and good for the 
subscales (.74 to .87). 

The purpose of investigation 1 was to re- 
duce the number of items on this scale 
based on the preliminary version of the in- 
ventory and maintain adequate internal 
consistency reliability. The corrected item- 
total values of the 37 items showed that a 
number of items could be deleted from the 
preliminary version based on low corrected 
item-total correlations. For example, the 
question: “Because of your problem, is it 
difficult for you to look at moving objects 
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such as trains, merry-go-reunds, or buses?” 
that appeared in the functional subscale 
was omitted because it yielded a low. cor- oe 
rected item-total correlation (.27), suggest- 


ing it was not consistent with the rest of the 


items in that section. 

The item “Because of your problem, is it 
difficult for you to concentrate?” was placed 
initially in the functional subscale... This: 
item demonstrated a weak corrected item- 
total correlation (.36) in the initial analysis. 
It was felt that this item might be better 
placed within the emotional subscale. When 
this item was transposed xo the emotional 
subseale (the “Results” sabsection of the 
“Investigation 2” sectien), the corrected 
item-total correlation improved to.49, sug- 
gesting that difficulty concentrating effects 
changes in the emotional realm. 

A number of items fran: the preliminary 
version of the DHI wereadeleted because of 
their similarity in contert. For example, 
the question: “Because of your problem, is 
it difficult for you to drive your car?” was 
eliminated in favor of: “Because of your 
problem, do you restriet your travel for 
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` Table 3.—Means (SDs) for the Dizziness Handicap Inventory (DHI) by Frequency of 
Occurrence of Dizzy or Unsteady Episodes 


Frequency 
of Occurrence 


DHI 


prunannnnnannnm ane aian, 
Functional * 


Emotionalt Physical Total§ 





Occasionally ° 8.2 
(12 times /year) (7.5) 


8.9 9.6 24.8 
(6.5) (6.2) (17.8) 





Frequently 12.2 
(> 12 times/year (9.8) 
but not continuously) 


W441 11.0 34.2 
(8.9) (7.1) (21.9) 





Continuously 18.6 
(8.3) 


16,4 14.4 49.1 
(9.9) (6.5) (22.3) 





Total 11.6 
(9.2) 


* Maximum score, 36. 
+Maximum score, 36. 
t Maximum score, 28. 


10.5 11.0 32.7 
(8.8) (6.8) (21.9) 





§Maximum score, 100. Sums in this column represent rounding. 


business or recreation?” Both questions fo- 
cused on traveling; however, patients could 
not answer the former question unless they 
were capable of driving, whereas passen- 
“gers could answer the latter question. 
The item “Because of your problem, do 
you think that people are less likely to be 
your friend?” that appeared in the emo- 
tional subscale was deleted following ex- 
amination of this question’s mean and SD 
scores. All but one subject had a “no” 
“response, indicating that this item provided 
little or no information about individual 
“differences between subjects. 

These deletions resulted in a 25-item 
final version of the DHI having 9 functional, 
9 emotional, and 7 physical questions. Scor- 
ing of the DHI is straightforward, A “yes” 
response to an item is awarded 4 points; 
“sometimes,” 2 points; and a “no,” 0 points. 
Thus, possible scores on the total scale 
range from 0, suggesting no handicap, to 
100, indicating significant self-perceived 

. handicap. 


INVESTIGATION 2 
Methods 


The final version of the 25-item DHI un- 
“vderwent a randomization of questions and 
was administered to 106 consecutive pa- 
“tients (40 males and 66 females) seen for 
~-yestibulometric testing. The mean age of 
these subjects was 48 years (SD = 15.84), 
“ranging from 15 to 85 years. This sample 

was divided into three subgroups based on 

the number of dizzy or unsteadiness epi- 
-sodes experienced by a patient over the past 
< 12-month period. The subgroups were com- 

posed of those patients experiencing dizzi- 
¿ness episodes occasionally (<12 times per 

year), frequently (212 times per year but 
-o not continuously), or continuously. There 

were 39 subjects in the “occasionally” sub- 
group, 51 subjects in the “frequently” sub- 
group, ard 16 in the “continuously” sub- 
group. 


426 Arch Otolaryngol Head Neck Surg—Vol 116, April 1990 


Results 


The results of this investigation were 
tabulated and analyzed using Chronbach’s 
a coefficient. Table 1 shows the total and 
subscale a values for the final version. It 
may be observed that the deletion of the 12 
individual items in investigation 1 (prelim- 
inary version) did not significantly affect 
the subscale or total coefficient « values of 
the final version. Table 2 shows the ran- 
domized final version of the DHI with the 
item-total corrected coefficient values. 
Questions with high values were considered 
the most representative items of their sub- 
scale. It was found that questions suggest- 
ing that dizziness or unsteadiness caused 
patients to “restrict travel for business or 
recreation” (functional subscale), have 
“difficulty concentrating” (emotional sub- 
scale), or have difficulty “walking down the 
sidewalk” (physical subscale) were the 
questions demonstrating the highest cor- 
rected item-total correlation. Their a coef- 
ficients were .76, .49, and .58, respectively. 

Table 3 summarizes the means and SD of 
the DHI as a function of the frequency of 
occurrence of dizziness episodes. As shown 
in Table 3, mean values for total DHI seale 
scores increased with the number of dizzi- 
ness episodes for the total subscales. A 
one-way between-subjects analysis of vari- 
ance indicated a significant DHI total score 
main effect. for frequency of occurrence 
(£ = 8.17, df = 105, P < .001). Post hoc anal- 
ysis yielded significant differences between 
all three groups (occasionally vs continu- 
ously, t = 4.00, P <.001; occasionally vs fre- 
quently, ¢ = 2.16, P = .03; frequently vs con- 
tinuously, t = 2.64, P = .01). 

An additional series of 3 one-way analy- 
ses of variance were conducted to determine 
whether the frequency of dizziness episodes 
effected changes in self-perceived handicap 
for each of the subscales. With the excep- 
tion of the physical subscale, the results of 
these analyses were identical to those ob- 


tained for the total DHI score. The main 
effects were significant for the functional 
(f = 8.06, df = 105, P = .001), and emotional 
(f = 7.89, df= 105, P = 001) subscales. The 
main effeet for the physical subscale did not. 
reach significance (f= 2.83, df= 105, 
P= 06). Accordingly, the relative fre- 
quency of dizziness or unsteadiness epi- 
sodes did not appear to affect the level of 
self-perceived physical handicap in this 
group of patients. Alternately, the fre- 
quency of dizziness or unsteadiness epi- 
sodes systematically affected the magni- 
tude of self-perceived functional and emo- 
tional handicap. 

Pearson product-moment correlations 
were conducted to determine whether sub- 
ject age had an effect on the DHI total and 
subscale scores and, thus, on the magnitude 
of self-perceived dizziness handicap. Re- 
sults demonstrated that the age of the pa- 
tients imposed no systematic effect on self- 
perceived handicap as indicated by the to- 
tal DHI score (r = .01, df = 105, P = .89), or 
the functional (r < .01, df= 105, P = 94), 
emotional ir = <.01, df= 105, P = 94) or 
physical subscales (r= —.02, df= 105, 
P = 87). 

Finally, we were interested in determin- 
ing whether there was any relationship be- 
tween the results of a conventional test of 
vestibular system function and the total 
score on the DHI. A Pearson product- 
moment correlation was used to determine 
the level of association between the degree 
of caloric asymmetry (as measured on the 
alternate binaural bithermal caloric test) 
and the total score on the DHI. This anal- 
ysis was conducted on 37 consecutive pa- 
tients. The results failed to demonstrate a 
significant relationship between the two 
measures (r = .09, df = 36, P = .58). 


INVESTIGATION 3 
Methods 


A group of 14 subjects (5 males and 9 fe- 
males) ranging in age from 26 to 71 years 
(mean, 45 years) (SD = 13.48 years) were 
administered the scale at two separate oe- 
casions to determine test-retest reliability 
of the DHI. The scale was administered in 
a face-to-face format on the morning of 
vestibulometrie testing, and then again at 
the end of the same day following testing 
and an ear, nose, and throat examination. 
The magnitude of random measurement 
error in test and retest scores can be as- 
sessed by administering the test within a 
relatively short time period.’ 


Results 


Pearson product-moment correlations 
were computed for the total DHI scores be- 
tween the first and second administrations 
of the DHI. The test-retest reliability for 
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the total score was excellent (r = .97, 
df= 12, P < 0001). Similarly, correlation 
coefficients associated with the functional 
(r= 94), emotional (r= 97), and physical 

(r= 92) subscales were high and statisti- 
cally significant (P < .001) as well. 

The SHof measurement and the SE of the 
‘difference between twe administrations of 
the DHI were calculated. Accordingly, 
SE = 6.23, suggesting that pretreatment 
and posttreatment scores would have to 
differ by at least 18 points (95% confidence 
interval for a true change) before the inter- 
vention could be said te have effected a sig- 
nificant change in a patient’s self-perceived 
dizziness handicap. 


COMMENT 


There has been a renewed interest in 
recent years in developing self-assess- 
ment techniques designed to explore 
and quantify how patients react to 
their disability. These se f-assessment 
scales have focused on patients with 
hearing loss*** and tinnitus. It is sur- 
prising ‘that until now, with few 
exceptions,’ there has been a lack of 
interest in the global effect that dis- 
equilibrium has on & patient’s life. We 
felt it important to develop a self- 
assessment inventory to assist in clin- 
ical management decisions for pa- 
tients with dizziness. 

The results of the present study 
demonstrated that the 25-item DHI 
has high internal consistency for the 
total scale (a = .89) and is satisfactory 
for the three subscales (c = .72 to .85). 
As might be predicted, the total score 
was shown to be significantly poorer 
for patients reporting more frequent 
attacks of dizziness or ansteadiness. 
However, the range of total DHI scores 
(maximum score, 100) fer the “occa- 
sionally” (0 to 50), “frequently” (12 to 
60), and “continuously” (10 to 94) 
groups of patients with d:zziness illus- 
trates that even patients who have 12 
-or fewer episodes. of dizziness each 
year may feel significantly handi- 
capped. Alternately, patients who are 
continuously dizzy may not perceive 
themselves as being severely handi- 





`: capped. This point requires further 


elaboration. Dizziness is one of a few 
disease symptoms that `s capable of 
causing patients to modify their lives 
even in its absence. Thus, it is a com- 
mon clinical observatior: that inter- 
4. mittent dizziness often effects changes 
ina patient’s daily activities even dur- 
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ing time of remission. For example, 
individuals may restrict their driving 
habits or social activities in fear of a 
dizziness attack. 

Of particular interest were the ab- 
sent correlations between dizziness 
handicap score and subject age. It 
would appear that the presence of diz- 
ziness affects the same level of handi- 
cap regardless of age. Also, it was sur- 
prising that the magnitude of self- 
perceived physical impairment bore no 
predictable relationship with the fre- 
quency of dizziness episodes. It might 
have been predicted that perceived 
physical handicap would have in- 
creased with the frequency of dizziness 
episodes. However, the items in the 
physical subscale (example: “Does 
bending over increase your problem?”’) 
may have been insensitive to dizziness 
frequency, and, therefore, even pa- 
tients with occasional dizziness often 
answered “yes.” 

The DHI could be used to identify 
specific functional, emotional, or phys- 
ical problems associated with an indi- 
vidual’s reaction to vestibular impair- 
ment. For instance, a patient who has 
had two violent attacks of vertigo in a 
4-year period who shows a DHI score 
of 96 may be referred for psychological 
counseling. The DHI in this case might 
suggest that this patient’s behavior is 
unusual given the clinical history. In 
this way, a clinician’s efforts could be 
directed toward resolving or providing 
information regarding adaptive tech- 
niques in the areas of concern to the 
patient. 

Most importantly, our interest in 
the development of the DHI grew out 
of a frustration in not having adequate 
tools to assess the effects of treatment 
for dizziness. We are currently in the 
process of administering this scale to 
patients prior to and following medi- 
cal, surgical, and rehabilitative treat- 
ment for dizziness and unsteadiness. 

For this reason, test-retest reliabil- 
ity data are important. High statisti- 
cally significant correlations were ob- 
tained on test-retest. These values ex- 
ceeded the criteria established by 
Nunnally’ in 1978 to be considered ac- 
ceptable for clinical purposes (7 > .80). 
Thus, changes in handicap score fol- 
lowing therapeutic intervention would 
probably be due to the treatment per 
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se, rather than to the lack-of reliabil- 
ity of the measuring instrument if 
these changes exceeded’a preset crite- 
rion level (eg, 95% confidence inter- 
val). Therefore, the DHI may be ap- 
propriate as a baseline measure 
against which treatmert effects could — 
be Judged. Future i inves? vigation might 





this way, r ; 


treatment protocol, 
would be possible to evaluate the effi- 
cacy of treatment from different tper 


spectives. 





feel, provides information that is use- 
ful for the planning and assessment of 
therapy. Due to the psychometric ade- 
quacy of the DHI, we believe that the 
scores obtained may be. regarded as a 
criterion measure against which to- 
document medical, surgical, or reha- 
bilitative intervention, when used i 
pretreatment and posttreatment pro- 
tocol. 
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Rhabdomyosarcoma of the Head 
and Neck in Children 


Gail J. Anderson, MD; Lawrence W. C. Tom, MD; Richard B. Womer, MD; 
Steven D, Handler, MD; Ralph F. Wetmore, MD; William P. Potsic, MD 


o Rhabdomyosarcoma is the most com- 
mon soft-tissue sarcoma in infants and 


a children, with the head and neck being the 


most frequent site of involvement. Treat- 
ment for this neoplasm has undergone 
‘many. changes, with a much improved 
: prognosis using a combination of surgery, 
radiation therapy, and chemotherapy. This 
retrospective analysis presents the man- 
“agement and outcome of 60 children 
(aged 3 months to 18 years) with rhabdo- 
myosarcoma of the head and neck evalu- 
ated at the Children’s Hospital of Philadel- 
phia (Pa) between 1970 and 1987. The 
overall death rate for all head and neck 
sites decreased from 50% in 1970 to 1979 
to 23% in 1980 to 1987, reflecting the im- 
proved management protocol. 
‘(Arch Otolaryngol Head Neck Surg. 
©1990; 116:428-431) 


habdomyosarcoma (RMS) is the 

y most common soft-tissue sar- 
coma in infants and children, with the 
head and neck being the most frequent 
: sites of involvement. In the past 20 
years, treatment for this malignancy 
“has undergone many changes, and 
there has been a significant increase in 
“the survival rates.'* The most recently 
“available cancer statistics compiled by 
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the American Cancer Society reveal 
this improved prognosis. The relative 
5-year survival rate for RMS in chil- 
dren under the age of 15 years has in- 
creased almost twofold, from 34% 
in 1967 through 1973 to 67% in 1977 
through 1983. 

Prior to the advent of chemotherapy 
for RMS, the mainstay of treatment 
was surgical resection followed by ra- 
diation therapy, often resulting in ma- 
jor morbidity, and the prognosis re- 
mained poor even with this therapy.®’ 
Multiagent chemotherapy is now the 
standard in the treatment of RMS. 
Using a combination of surgery, radi- 
ation, and chemotherapy, up to 80% of 
children may now survive RMS with 
relatively little morbidity.’ This study 
reviews the trends in survival since the 
use of multiagent chemotherapy has 
become a standard for the treatment 
of RMS. 


MATERIALS AND METHODS 


Between 1970 and 1987, 60 children, aged 
3 months to 18 years, with RMS of the head 
and neck have been evaluated at the Chil- 
dren’s Hospital of Philadelphia (Pa). A ret- 
rospective review of data collected by the 
Tumor Registry of the hospital was con- 
ducted. All head and neck sites were in- 
cluded. The information gathered on each 
patient included sex, race, age at presenta- 
tion, histologie diagnosis, place of diagno- 
sis, presenting symptoms, interval between 
symptom onset and diagnosis, tumor stag- 
ing, metastatic workup, all operative pro- 
cedures performed, radiotherapy and 
chemotherapy protocols, outcome, and fol- 
low-up. 
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RESULTS 


There was an almost equal distribu- 
tion of cases between the sexes, with 29 
males and 31 females in our study. Of 
60 reported cases, 10 were blacks, 1 was 
a Hispanic, and 48 were whites, re- 
flecting the racial distribution of the 
Delaware Valley. The age distribution 
is shown in the Figure. More than half 
of the cases were diagnosed in children 
6 years of age or younger. The predom- 
inant sites of presentation were the 
orbit and nasopharynx, each account- 
ing for 25% of the total number of tu- 
mors (15). These sites are followed in 
frequency by the paranasal sinuses, 
12% (7); ear, 10% (6); oral cavity in- 
cluding tongue, 10% (6); neck, 8% (5); 
parotid gland and temporalis muscle, 
8% (5); and facial soft tissue, 2%(1). 
Table 1 lists the group at presentation 
following the Intergroup Rhabdomyo- 
sarcoma Study group classification.’ 
There are four groups, defined as fol- 
lows: group 1, localized disease, com- 
pletely resected (regional nodes not 
involved); group 2, grossly resected tu- 
mor with microscopic residual disease; 
group 3, incomplete resection or biopsy 
with gross residual disease; and group 
4, distant metastatic disease present at 
diagnosis. The great majority of cases 
were group 3 at diagnosis. 

Surgieal procedures varied from 
biopsy only to radical resection. Fifty- 
seven percent of the patients under- 
went biopsy only, 29% underwent par- 
tial removal (remaining gross disease 
or positive margins), 7% had a com- 
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; ; , iive san). Exam- 
a ples of proce ures classified as “radi- 
; emporal bone resection 
i tomy with removal of the 
a orbital rapt. = 
Most ef our casesof RMS were diag- 
awal in a community hospital. The 
‘initial surgery for diagnesis was per- 
formed iman outside hospital in 72% of 
these patients, with subsequent refer- 
ral to our institution for oncologic 
treatment. Only 28% of the cases were 
diagnosed primarily at the Children’s 
Hospital of Philadelphia. 

The interval from symptom onset to 
diagnosis varied from È days to 6 
months. The average interval was 35 
days for orbital sites, 9 weeks for the 
nasopharynx, 7 weeks for the ear, and 

-6 weeks for the paramasa. sinuses. 

There are generally recegnized to be 
four histologic subtypes ef RMS: em- 
bryonal, botryoid (a variant of embry- 
onal), alveolar, and pleamorphic. In 
this study, there were 36 cases of 
embryonal RMS,.3 alveolar, and 1 pleo- 
morphic. The histologic subtype was 
not available in 20 patients. There 
were no cases Classified as botryoid. 

Patients. showing meningeal in- 
volvement, as documented by tumor 
_ cells being present in the carebrospinal 


















fluid, are listed by site in Table 2. The 
parameningeal sites are defined as the 
nasopharynx, ear, and paranasal si- 
nuses and carry a worse prognosis. All 
cases of documented meningeal in- 
volvement occurred in parameningeal 
tumors. 

All patients reviewed in this study 
received multiagent chemotherapy. 
The most often used protocol included 
a combination of vincristine, cyclo- 
phosphamide, actinomycin D, and/or 
doxorubicin. The chemotherapeutic 
protocol is unknown in 1 patient. 

Fifty-eight of 60 patients received 
radiation therapy. One patient who did 
not receive treatment had localized 
disease completely resected (group 1), 
and 1 patient’s family refused radio- 
therapy. Dosages ranged from 2700 
cGy to 8500 cGy (iridium implant) to 
the primary site. One patient with 
group 4 disease did not receive radia- 
tion to the primary site but did receive 
treatment to the metastatic sites. 

Table 3 lists mortality rate by group. 
The highest mortality is associated 
with the advanced stages of this dis- 
ease. In this study, mortality is ap- 
proximately equal for group 2 and 
group 3 diseases. 

To examine survival trends, the 
database was divided into two time 
periods: 1970 to 1979 and 1980 to 1987. 
Overall mortality in the two time pe- 
riods is shown in Table 4 for the most 
common sites. The greatest improve- 
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* Meningeal invoivementis defined 
of tumor cells identified. in: he cerebri 
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ment in survival is seen for tumors 
arising in the orbit and nasopharynx, 
Prognosis remains poorest for tumors 
arising in the ear. ; 

Of 60 patients studied, 11 died with- 
out achieving remission of their tu- 
mor, and 11 died of a recurrente. The 
status of the tumor at death in to 
patient is unknown. Of 11 recurrences, 
7 were local and 4 were distant. Thè 
time to local recurrence varied from 6 
months to 6 years. The time to distant 
recurrence was shorter overall, rang- 
ing from 13 months to 3.5 years. Four 
patients died free of disease: 2 of heart 
failure secondary to doxorubicin car- 
diomyopathy, 1 of a secondary malig- 
nancy (acute myelocytic leukemia), 
and 1 of meningitis secondary to a 
persistent iatrogenic cerebrospinal 
fluid leak. 


COMMENT 


Rhabdomyosarecoma comprises 5% 
to 15% of all neoplasms in children, 
ranking seventh among the common 
malignancies of childhood.'- The peak 
incidence is in the 2- to 5-year age 
group, with a second peak occurring 
between 15 and 19 years of age.2 White 
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1970 to 1979 


amaeana enama, 
Site 7 Mortality, % 


1980 to 1987 
prre Seene, 
Mortality, % 





Orbit 


22 





Nasopharynx 


67 





Ear 





Sinuses 


67 





Total 
* Follow-up not available for one patient. 


children are affected much more fre- 
quently than children of other races by 
a ratio of about 3:1.? Some series have 
shown a slight male predominance, 
with a male to female ratio of 1.4:1.'*4 

The head and neck are the most 
common sites of origin, followed by the 
genitourinary tract, the extremities, 
trunk, and retroperitoneum. The em- 
bryonal form is the most common his- 
tologic subtype found in the head and 


“o peek.” Embryonal RMS is believed to 


arise from the primitive muscle cell, as 
it would be found in a 7- to 10-week 
fetus.' Cross-striations are uncom- 
monly found in this tumor, making the 
histologic diagnosis more difficult. It 
has been estimated that up to 50% of 
proven cases of RMS are incorrectly 
diagnosed on initial biopsy.’ Feldman’ 
reviewed cases referred for consulta- 
tion to the Armed Forces Institute of 
Pathology Otolaryngologie Tumor 
Registry, Washington, DC, and found 
the differential diagnoses included 24 
different types of tumors. 

When faced with a possible RMS of 
the head and neck, the diagnostic 
workup should include complete his- 
tory and physical examination, com- 
plete blood cell count, chest roentgen- 
ogram, urinalysis, and blood chemis- 
try profile, including liver enzymes. 
Computed tomography or magnetic 
resonance imaging should be per- 
formed, with particular attention to 


= detection of bone erosion at the skull 


base. Radionuclide bone scans have not 
been shown to be reliable indicators of 


<- skull base involvement.’ The initial 


surgical procedure should be adequate 
biopsy, with complete excision of tu- 
“mor if feasible without causing exces- 
sive morbidity. 
Although our data indicate that the 
majority of patients with RMS are be- 
‘ing diagnosed in a community hospi- 
tal, we advocate that the initial evalu- 


50 





ation be done at a tertiary children’s 
hospital. Fresh tissue is often needed 
to differentiate RMS from other small- 
cell tumors, and the facilities for ad- 
vanced tumor marker studies are 
available only at these tertiary care 
academic centers. To make the diag- 
nosis expeditiously and to save the 
child from repeated surgical proce- 
dures, we strongly believe that any 
patient suspected of having a child- 
hood cancer be referred to a tertiary 
initial biopsy. With the availability of 
a pediatric oncologist in the operating 
room, other studies can be completed 
at the initial surgical procedure. If 
frozen section diagnosis is consistent 
with RMS, bone marrow aspiration 
and biopsy are performed during this 
operative setting, and when a para- 
meningeal site is involved, the child 
should also undergo a lumbar punc- 
ture. 

There is no indication for initial 
radical surgical excision if vital struc- 
tures need to be sacrificed. In some in- 
stances, tumor debulking is indicated, 
eg, tumor necrosis in a sinus. Radical 
resection with sacrifice of vital struc- 
tures (eg, facial nerve, globe) may be 
required to treat recurrent or residual 
disease after completion of combina- 
tion therapy. 

One finding of the Intergroup Rhab- 
domyosarcoma Study of particular in- 
terest to the otolaryngologist-head 
and neck surgeon is that the incidence 
of cervical metastases in patients with 
head and neck RMS is only 3%. As 
such, prophylactic neck dissection is 
not currently recommended, If a neck 
mass is present, there is not a clear in- 
dication at present to perform a ther- 
apeutie neck dissection although this 
approach has been advocated.’ Chemo- 
therapy and radiation therapy appear 
to be successful in treating cervical 
metastases at our institution. 
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Rhabdomyosarcoma often presents 
as a relatively innocuous problem, eg, 
recurrent otitis media or sinusitis. For 
this reason, it is not uneommon for 
there to be a significant delay in diag- 
nosis of this tumor. In our series, the 
average interval between symptom on- 
set and diagnosis was 6 weeks, being 
longest for tumors arising in the na- 
sopharynx and shortest for orbital tu- 
mors. The orbital masses are probably 
brought to the attention of the physi- 
cian sooner because of their visibility. 

The parameningeal sites (ear, na- 
sopharynx, sinuses) often initially 
present with nasal discharge, otitis 
media, and headache. Since these 
parameningeal tumors often present 
with signs and symptoms of other 
common conditions, we do not believe 
that earlier diagnosis is feasible. Both 
serous otitis media and sinusitis are 
common in children, so a several-week 
course of antibiotics is medically and 
economically sound treatment. One 
would not advocate performing com- 
puted tomography or magnetic reso- 
nance imaging on all children present- 
ing with sinusitis or recurrent otitis 
media to rule out RMS. Certainly, 
when the presentation includes cranial 
nerve dysfunction, suspicion of a ma- 
lignant process should be high, and 
appropriate workup should be insti- 
tuted immediately. We have not no- 
ticed a substantial shortening of time 
to diagnosis over the 17-year period of 
this study. Even with advanced imag- 
ing techniques, the common symptom 
presentation of many RMS.of the head 
and neck makes a delay in diagnosis 
inevitable. As many as 35% of these 
patients with tumor in parameningeal 
locations exhibit direct tumor spread 
into the central nervous system.’ Che- 
motherapy regimens, ineluding in- 
tratheeal therapy, are currently inad- 
equate for treating meningeal in- 
volvement.' 

The first article on the combination 
of surgery, radiation, and chemother- 
apy for the treatment of RMS was in 
the early 1960s.” Chemotherapy has 
been successful in causing both shrink- 
age of the primary tumor and control 
of metastatic disease. Radiation ther- 
apy is used primarily for local control’ 
The current recommendation is for 
5000 to 6000 cGy to the primary site in 
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children over 3 yearsof age. In younger 
children, 4000-te 450) cGy are admin- 


me `: Astered. Up to-4000 cGy can be deliv- 
ered to the brain. The radiation is de- 


livered on a daily basis for 5 to 6 
weeks.) 

At our Institution, our approach is 
as follows: if the tumor is localized and 
can be excised completely or with only 
microscopic residual disease (clinical 
group ler 2), witheut untoward dis- 
ability or mutilation, such surgery is 
performed. Patients ther receive che- 
motherapy with vincristine and acti- 
nomycin D for 1 year, with radiation 
therapy added for group 2 patients. 
Patients whose tumors are not resect- 
able or are disseminated (clinical 
groups 3 and 1) begin intense chemo- 
therapy as sees aathe diagnostic eval- 
uation is completed. The drugs and 
schedules used vary according to the 
current Intergroup Rkabdomyosar- 
coma Study regimens, but currently 
include combinations o? vincristine, 
actinomycin D, eyclophosphamide, 
ifosphamide, ‘etoposide, doxorubicin, 
and melphala “Second-look” surgery 
is sometimes performed to monitor the 
effeets of chemotherapy histologically, 
or to excise a tumor that has become 
amenable to surgery. Radiation ther- 
apy begins concurrently with chemo- 
therapy when there is ev dence of cen- 
tral nervous system or eranial nerve 
invelvement; otherwise i: begins after 
6 to 9 weeks of chemotherapy. 

In this study, we found a slightly 
higher mortality raze for our group 2 
patients and a lowermorzality rate for 
group 3 patients than is generally 
reported!" One third 14/12) of our 












group 2 patients died. Three of these 
patients suffered local recurrences af- 
ter being successfully treated. One pa- 
tient developed acute myelocytic leu- 
kemia after being tumor free for over 
4 years, and her death was secondary 
to the leukemia. Recurrences in RMS 
carry a grave prognosis.’ In our study, 
no child with a recurrence, either local 
or distant, has survived despite inten- 
sive re-treatment. 

Our improved survival of group 3 
patients is related in part to the large 
number of patients with orbital RMS 
in this group (13/42). Orbital tumors 
carry a better prognosis, perhaps be- 
cause they are detected earlier than 
RMS at other sites. If we exclude the 
orbital sites from our group 3 patients, 
the mortality increases from 29% to 
41%. 

Since the use of combination ther- 
apy, we have noted a continuing im- 
provement in survival in children with 
head and neck RMS. Some of this ap- 
parent improvement over time may be 
due to inadequate follow-up, as the 
patients reviewed during the time 
frame 1980 to 1987 have had a shorter 
follow-up time (mean, <3 years) than 
those in the preceding decade. How- 
ever, we believe that the improved 
survival rate is real. We believe that 
the marked improvement in survival is 
most probably due to better supportive 
care of patients during more intensive 
radiation and chemotherapy. The use 
of hyperalimentation to maintain nu- 
trition has been a major factor in pro- 
longing survival. Improved antibacte- 
rial and antifungal medications have 
also contributed to improved survival. 
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In the management of RMS of the 
head and neck, close communication 
and cooperation among the otolaryn- 
gologist, oncologist, and radiation 
therapist are essential. The goal ofthe 
initial surgery is to obtain complete 
resection of the tumor if this does not 
sacrifice vital structures or function. 
Chemotherapy and radiation therapy. 
are the primary treatment modalities: 
of RMS, and with the improvement in. 
supportive care of these patients dur- 
ing their intensive combination ther- 
apy, survival rates have improved sig- 
nificantly during this past decade: 
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Patterns of Cervical Node Metastases 


From Squamous Carcinoma of the Larynx 


> Frank C. Candela, MD; Jayesh Shah, MD; David P. Jaques, MD; Jatin P. Shah, MD 


® We undertook a retrospective review 
of 247 previously untreated consecutive 
- patients from 1965 to 1986 with primary 
squamous cell carcinoma of the supraglot- 
tic or glottic larynx to ascertain the prev- 
alence of neck node metastases by neck 
level. The 247 patients underwent a total 
of 262 radical neck dissections. Patients 
were grouped by clinical neck status at the 
‘time of neck dissection: elective dissec- 
tion in the NO neck; immediate therapeutic 
© dissection in the N+ neck; and subsequent 
therapeutic dissection in the NO neck that 


over time converted clinically to N+. De- 


tailed analysis revealed a predominance 
of neck node metastases in levels i, HI, 
~ and IV for all clinical neck groups. Level V 
was rarely involved, but always in conjunc- 
tion with neck node metastases in levels Hl, 
M, or IV (ie, N2 disease), Level | was rarely 
involved; involvement occurred with neck 
.node metastases in levels Il, HI, or IV 75% 
of. the time. Level | involvement correlated 
“with T3 or T4 primary tumors exhibiting 
histologic extralaryngeal spread. These 
data support the trend toward selective 
limited neck dissection in both NO and N1 
patients. 
- | (Arch. Otolaryngol Head Neck Surg. 
1990;116:432-435) 
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he extent of cervical lymphadenec- 
tomy for squamous cell carcinoma 
of the larynx remains controversial. 
Radical neck dissection, since its de- 
scription by Crile! in 1906, has been the 
traditional approach for excision of 
cervical metastases in the neck. This 
operation offers comprehensive clear- 
ance of neck levels I through V (Fig 1). 
More recently, modifications in the ex- 
tent of lymphadenectomy, especially 
in the NO and N1 patient, have been 
championed by Bocca et al’ and Byers 
et al!“ No prospective, randomized 
comparison between radical neck dis- 
section and selective limited neck lym- 
phadenectomy in laryngeal squamous 
cell carcinoma has been conducted. In 
preparation for such comparison 
trials, we present retrospective data to 
demonstrate the prevalence and pat- 
terns of regional lymph node me- 
tastases from primary laryngeal 
squamous cell carcinoma in a series of 
patients, all of whom underwent clas- 
sic radical neck dissections. 
MATERIALS AND METHODS 
From the beginning of 1965 through the 
end of 1986 there were 785 patients with la- 
ryngeal carcinoma registered on the Head 
and Neck Service at Memorial Sloan-Ket- 
tering Cancer Center, New York, NY. A 
retrospective review of the pathology re- 
ports of 247 previously untreated consecu- 
tive patients from this group was under- 
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taken te ascertain the prevalence and dis- 
tribution of neck node metastases by neck 
level. All of these patients had complete 
radical neck dissections. The remaining 538 
patients were excluded because they did not 
have a neck dissection or had a modified 
neck dissection, multiple primary sites, 
preoperative chemotherapy, or preopera- 
tive radiation therapy. Only 6 patients had 
subglottic or transglottic disease, and they 
were omitted from analysis because of the 
small sample size. 

There were 262 radical neck dissections in 
the 247 patients. In 15 patients (6%), a si- 
multaneous bilateral neck dissection was 
performed. In 207 dissections (79%), the 
exact count of lymph nodes pathologically 
examined was reported, and was 37 on av- 
erage, In the remaining 21% of patients, 
lymph node counts were reported as “nu- 
merous,” “matted,” or “multiple” for one or 
more levels. Patients were considered to 
have nodal disease and counted as having a 
positive level when one or more nodes were 
reported to contain tumor. 

Patients were grouped by clinical neck 
status at the time of neck dissection (Fig 2). 
The three clinical groups were (1) elective 
dissection in the clinically NO neck (n = 78); 
(2) immediate therapeutic dissection in the 
clinically N+ neck (n = 118); and (3) subse- 
quent therapeutic dissection in the patients 
whose clinical status progressed to N+ 


during observation (n = 51). Subgroups - 


were formed for each clinical group and 
analyzed by specific primary site: supra- 
glottic larynx (n = 189) or glottic larynx 
(n = 58). 


Squamous. Cell Carcinoma— Candela et al 




























: description of clinieéal and pathologic findings. 














Table 1.—Populatien Distribution by 













Stage flo. (%) of Patients 
oe : eds 6 (2.5) 

Woes : 52 (21) 
wicc y 129 (52.5) 
Da l 60 (24) 

Total 247 (100) 








Compilation of data was performed using 
the DBase III-Plus program (Ashton-Tate, 
Torrance, Calif), Statistical analysis was 
performed using the x’ technique. 


RESULTS 


The population of 247 patients was 
composed of 190 men (77%) and 57 
women (23% ), Age ranged between 20 

_and.78 years, with æ mean of 59 years 
-and a median of 60 years. The popula- 
‘tion distribution by clinical stage is 
_.. shown in Table 1. The T stage for each 

clinical group is shewn in Table 2. 







NO Neck (Elective Radical Neck 
; Dissection) 


Seventy-eight patients who were NO 
at presentation underwent 79 immedi- 
ate elective radical neck dissections. 
Sixty-four patients had supraglottic 
: and 14 had glottie primary sites. One 

patient with a supraglottic primary 
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No. of Patients 
a_a 
Elective Immediate Subsequent 
RND, N+ 
(n = 51) 


T RND, NO RND, N+ 


Stage (n = 78) (n = 118) 





*RND indicates radical neck dissection. 


site underwent simultaneous bilateral 
neck dissections. Breakdown by clini- 
cal T stage is shown in Table 2. Clini- 
cally oceult, metastatic squamous cell 
carcinoma was present in 29 (87%) of 
the 79 dissections. The overall preva- 
lence of nodal metastases by neck level 
is shown in Table 3. Neck level I nodes 
were rarely involved, occurring in the 
supraglottic subgroup in 4 (5%) of 79 
dissections as shown in Table 4. Of the 
two patients with level V involvement, 
both had nodal metastases at other 
levels. 


N+ Neck (immediate Therapeutic 
Radical Neck Dissection) 


There were 132 radical neck dissec- 
tions in 118 patients who presented 
with a clinically N+ neck. One hundred 
six patients had supraglottie and 12 
had glottic primary sites. Thirteen pa- 
tients with supraglottic primary sites 


Subsequent RND 
(51 Patients; 
i 51 RNDs) 


Fig 2.—Distribution by clinical N status at first presentation. RND indicates radical neck dissec» 
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E Immediate RND © |- 
l (118 Patients: 
| 132 RNDs) 











Table 3.—Prevalence of Nodal 
Metastases. by Neck Level* 





No. (%) of Patients `. 
Fee ae EE 
Elective immediate Subsequent |: 








Neck RND RND RND 
Level (n= 79) (n= 132 (n= 51) 
I 4 {5} 8 (6) 4 (8) 
tl 15 (19) 81 (61) 24 (47) 
n 16 (20) 71 (54) 37173) 
iv 7 (9) 39 (30) 16131) 
v 2 (2.5) 8 (8) 0) 
Group 
prev- 
alence 29(37) 111 (84) 44 (86) 








*RND indicates radical neck dissection: 


had bilateral neck dissections. In 5 pa- 
tients, the side of the neck contralat- 
eral to the primary site was the side . 
clinically N+ and dissected. One pa- 
tient with a glottic primary had 4 
bilateral neck dissection. Clinical T 
stage is shown in Table 2. Eighty-four 
percent (111 of 132) of dissections had « 
nodal metastatic disease confirmed 
histologically. The prevalence of nodal |. 
metastatic disease by neck level is. 
shown in Table 5. Overall, level I was 


only slightly more commonly involved © 


in patients with nodal metastases 
(6% ) than in the clinically NO patients 
(5%) due to a 15% prevalence in the 
glottic subgroup (Table 5). Of the 8 pa- 
tients with level V nodal metastases, 
all patients had nodal. metastases in 
other levels (Table 5). 
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Table 4.-~Prevalence by Primary 
Site: Elective NO Radical Neck 
Dissection (n = 79) 


No. (%) of Patients 
prreanneananemmmameee aeeoea, 
Supraglottic Giottic 

__{n = 65) {n = 14) 

4 (6)° (a) 

12 (18) 3 (21) 
12 (18) 4 (29) 
6 (9) 17) 
10.5) 107) 


Neck Level 





24 (37) 5 (36) 
“Three of these four had metastases at other 
levels. 
+Both of these patients had metastases at other 
levels. 


prevalence 


N+ Neck (Subsequent Therapeutic 
Radical Neck Dissection) 


; Fifty-one radical neck dissections 
+ were performed in 51 patients initially 
staged NO who subsequently developed 
an N+ neck. Nineteen patients had su- 
praglottic and 32 had glottic primary 
- gites. In 5 patients with glottic pri- 
` mary sites, the contralateral side of 
the neck converted to N+ and was dis- 
sected. Clinical T stage is shown in Ta- 
ble 2. In this N+ group, 86% of dis- 
sected necks (44 of 51) had nodal meta- 
static disease. The prevalence of nodal 
metastatic disease by neck level is 
shown in Table 3. Level I was involved 
in 11% and 6% of supraglottic and 
` glottic site subgroups, respectively 
(Table 6). All 4 patients with level I 
nodal metastases had metastases in 
other levels. No patient with a supra- 
glottic or glottic primary site had level 
V involvement in this group (Table 6). 
The overall sensitivity, specificity, 
and accuracy of the clinical examina- 
tion of the neck was 79%, 70%, and 
76%, respectively. There was no sta- 
tistically significant difference in the 
prevalence of nodal metastatic dis- 
-ease, in any neck level, between supra- 
glottic and glottic primary sites when 
analyzed within each major clinical 
“group. 


COMMENT 


The classic approach for the surgical 


treatment of neck node metastases has 


been a radical neck dissection. Since its 
description by Crile’ in 1906, and fol- 
lowing its routine practice by Hayes 
Martin and others, it has become the 
mainstay of surgical treatment for dec- 








Table 5.—Prevalence by Primary 
Site: Immediate N+ Radical Neck 
Dissection (n = 132) 


No. (%) of Patients 
Prorat ett 
Glottic 


Table 6.—Prevalence by Primary 
Site: Subsequent Radical Neck 
Dissection (n = 51) 







No. (%) of Patients 
. oeeeeeenemenemmimmmmmemmnetiimnebieaaaeeaemnemennn 









Supraglottic Supraglottic Glottic 
Neck Level (n = 119) (n= 13) Neck Level (n = 19) {n = 32) 
6 (5)* 2 05%} al 21)" 2 (6)* 

74 (62) 7 (64) | Sore 12 (63) 12 (38) 

63 (53) 8 (61) m 13 (68) 24 (75) 

37 (31) 2 (15) iv 7 (37) 9 (28) 

7 (6)t 1 (8)t v 0 (6) 
Group 
prevalence 102 (88) 9 (69) prevalence 18 (95) 26 (81) 


* Three of these six had metastases at other levels. 
+All of these patients had metastases at other 
levels. 


ades. More recently, Bocca et al? and 
Byers et al?’ have suggested modifica- 
tion of the standard dissection tech- 
nique to avoid its attendant morbidity. 
Boeca et al and others base their be- 
liefs on anatomic studies demonstrat- 
ing the whole lymphatic system of the 
neck to be contained within an apo- 
neurotic envelope.’’ By detaching this 
envelope from underlying vital struc- 
tures, lymph nodes and lymphatic 
channels can be extirpated without 
sacrifice of other major neck struc- 
tures. Bocca et al believe adequate 
“cancerologic radicality” can be 
achieved by a functional neck dissec- 
tion. Indeed, recurrence rates were 
similar when they compared results of 
their functional neck dissections with 
those in historic controls undergoing 
radical neck dissection.’ 

Support is now mounting for a sim- 
ilar approach to patients with limited 
nodal metastases (N1) at first 
presentation." Byers et al, in several 
retrospective studies from the M. D. 
Anderson Hospital, Houston, Tex, 
have demonstrated the modified neck 
dissection(s) to be adequate therapy 
for NO or Ni necks. Further, they ad- 
vocate an anterior neck dissection 
(containing cervical nodal levels H, HI, 
and IV) for primary tumors of the lar- 
ynx (and oropharynx) in selected NO or 
N1 patients. They state that the sub- 
mandibular triangle need not be dis- 
sected, since the nodes were not found 
to be at risk. The data they use in sup- 
port of their conclusions is based on a 
relatively large number of patients 
who underwent modified neck dissec- 
tions. Further, they found no statisti- 
cally significant difference in recur- 
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“All of these patients had metastases at other 
levels. 


rence rates between groups of pa- 
tients, pathologically NO or N1, in 
whom anterior neck dissection was 
performed, with or without adjuvant 
radiation therapy. 

We believe our retrospective study 
to be unique in that it represents a 
large number of patients with primary 
laryngeal squamous cell carcinoma, all 
of whom underwent radical neck dis- 
section. Thus, detailed pathologic 
analysis of all cervical lymph node 
levels was available in all patients. Our 
reported node counts averaged six: 
nodes more per patient than Byers et 
al obtained with functional neck dis- 
section. 

It is important to stress that our 
study deals with nodal metastases 
only. Since all nodal groups were ex- 
cised in all patients, the question of 
neck failure rates beyond the dissected 
nodal groups. does not arise. Further, 
only selected NO patients were treated 
with radical neck dissection. Clearly, 
the exact reason for neck dissection in 
these NO patients is unknown. Presum- 
ably, they represented patients be- 
lieved to be at increased risk of har- 
boring micrometastases. 

In our clinically NO patients, if an 
anterior neck dissection had been per- 
formed instead of a radical neck dis- 
section, six patients (7.6% ) would have 
had nodal metastases left behind: four 
in level I and 2in level V (Table 4). Only 
one patient with level I nodal me- 
tastases had isolated level involve- 
ment outside of level IT, HI, or IV. This 
patient represents only 1.2% of the 
whole NO group, and is the only patient 
with a skip metastasis outside the 
borders of an anterior neck dissection. 
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This patient had a T4 primary tumor 

demonstrated by soct-tissue infiltra- 

tion on -histclogic review. The other 

three patients with level Idisease were 
N2 pathologically. 

Clearly; an anterier neck dissection 

would have removed the majority of 

“lymph nodes harboring occult me- 

< tastasesin our NO or pathologically N1 

- patients. Overall, the 7.6% of patients 
with nodal disease outside levels II, III, 
or IV parallels the 8% incidence of lo- 
eal recurrence reported >y Byers} in 
pathologically NO patients undergoing 
anterior neck dissection for laryngeal 

~ or hypopharyngeal primery sites. 

g If an anterior neck dissection had 
been performed on cur clinically N+ 
patients, we would have left nodal me- 
tastases in 12 patients at level I and 8 
patients at level V (Tables 5 and 6). 
Level V was never pathelogically in- 
volved in the absence of nodal disease 
at other levels. Only 3 (1%) of the 20 
patients. had isolated. level involve- 

: ‘ment outside the boundaries of an an- 

‘terior neck dissection. All three pa- 

tients had isolated level I involvement. 

i One patient had a ‘TM primary tumor 

OM io the base of the 

































andi vasion ir tot the soft tissues. The 
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third patient had a T2 primary tumor 
that was histologically poorly differ- 
entiated. Further analysis of all pa- 
tients with level I involvement re- 
vealed that 75% (12 of 16) of patients 
had evidence of extralaryngeal spread 
when their primary tumors were reex- 
amined histologically. Overall, the 
most common sites of extralaryngeal 
spread were the soft tissues of the neck 
(five cases) and the base of tongue 
(three cases). 


CONCLUSION 


Based on this series of 247 patients 
undergoing 262 radical neck dissec- 
tions, we found neck levels II, II], and 
IV to be at greatest risk of nodal me- 
tastases from primary squamous cell 
carcinoma of the larynx. Level I was 
rarely involved in the clinically NO 
(5%) and N+ patients (7.8%). Like- 
wise, neck level V was rarely involved 
in the NO (25%) and N+ (44%) 
groups. Level V involvement was al- 
ways associated with nodal me- 
tastases at other neck levels (ie, N2 
disease). 

The relative merit of modified neck 
dissection vs radical neck dissection in 
patients with laryngeal squamous cell 
carcinoma cannot be determined by 
our data. We feel our data support but 
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do not prove the current. trend toward 
effectiveness of modified neck dissec- 
tion in both NO and N1 patients. Spe- 
cifically, an anterior dissection for NO 
and N1 necks should remove the ma- 
jority of nodal metastases. Ideally, = 
identification of positive nodes in the- 
operating room would alert the sur-. 

geon to the potential of nodal disease 
in levels I or V. Unfortunately, this: 
cannot be achieved with acceptable 
sensitivity. During surgery, however, . 
we can reliably identify patients with. 


extralaryngeal spread of the primary: 


tumor.” 
We believe patients with supraglot-. 


tic carcinoma and evidence of extrala- 


ryngeal spread of the primary tumor 


(either grossly or on frozen section) = 


should have level I disseeted. Further, 
any patient with evidence of N2 nodal 


disease at the time of operation should . 


undergo a comprehensive functional 
or radical neck dissection to ensure re- 
moval of all nodes at risk. ; 

Clearly, prospective,- randomized 
trials comparing the morbidity and 
neck recurrence rates in patients with: 
laryngeal squamous cell carcinoma. 
undergoing modified neck dissection vs 
classic radical neck dissection ‘are in- 
dicated. 
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- ‘Tumor Necrosis Factor and Cytotoxic Agents 


Effect on Squamous Carcinoma Lines 


Markus Gapany, MD; Douglas- E. Dawson, MD; Christopher Schriever; Robert Burgess, MD; 


J. Randy Gipple; Charles E. Riggs, Jr, MD 


@ The cytotoxicity of dactinomycin 
{actinomycin D), doxorubicin hydrochio- 
ride (Adriamycin), cisplatin, fluorouracil, 
and methotrexate alone and in combina- 
ition with recombinant human tumor necro- 
sis factor (rHuTNF) on human squamous 
“gel carcinoma lines was studied by an 
MTT proliferation assay. The rHuTNF alone 
caused no inhibition after 24 to 72 hours. 
All lines investigated showed a dose-de- 
pendent response to dactinomycin and 
doxorubicin. Potentiation of dactinomycin 
and. doxorubicin cytotoxicity occurred 
with four of six cell lines following incuba- 
tion of rHuTNF and the drug. No synergis- 
tic effect on cytotoxicity was seen with 
tHuTNF and any chemotherapeutic agent 
‘on two cell lines. The addition of rHuTNF 


did not augment the cytotoxic effect seen ` 


with cisplatin, methotrexate, or fluorou- 
racil on any cell line. These results show 
_ that rHuTNF can enhance the cytotoxic ef- 
> fect of certain chemotherapeutic agents 


“on squamous cell lines in vitro. 


(Arch Otolaryngol Head Neck Surg. 
1990; 1 16:436-439) 


eee hemorrhagic 
tumor necrosis was first de- 
scribed in 1893 by Dr William Coley! 
who treated 10 patients with malig- 
nant tumors by repeated inoculations 
of erysipelas toxin. In 1975, Carswell et 
al? successfully isolated a serum fac- 
tor from bacillus Calmette-Guérin- 
infected mice treated with endotoxin. 
This substance, which the authors 
called “tumor necrosis factor (TNF),” 
mimicked the tumor necrotic action of 
endotoxin, causing selective cytotoxic 
effect on transplantable tumors in 
mice. Recently, TNF was shown to be a 
product of mononuclear phagocytes, 
‘and it is copiously released by mac- 
rophages after exposure to lipopoly- 
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saccharide.’ It is of great interest be- 
cause TNF has proved to be cytotoxic 
and cytostatic for a variety of murine 
and human tumor cells in vitro and in 
vivo, while sparing normal cells.*° 
Moreover, it has been shown that tu- 
moricidal TNF activity can be signifi- 
cantly increased by addition to the 
culture medium of topoisomerase I- 
targeted cytotoxic agents.*’ There is 
little information in the literature, 
however, on the efficacy of TNF against 
squamous carcinoma or other epithe- 
lial tumors. Recently, Zenner and 
Zimmerman? found an inconsistent 
antiproliferative effect of TNF on cul- 
tured squamous carcinoma cells with 
some cell lines being susceptible, while 
others were not. The effeet of recombi- 
nant human tumor necrosis factor 
(rHuTNF) on human squamous cell 
carcinoma (SCCa) lines of head and 
neck origin and its interaction with 
other cytotoxic agents are evaluated in 
this study. 


MATERIALS AND METHODS 
Reagents 


Recombinant human tumor necrosis fac- 
tor (TNF-a) was obtained, and the follow- 
ing chemotherapeutic agents were used: 
dactinomycin (actinomycin D), doxorubicin 
hydrochloride (Adriamycin), methotrex- 
ate, fluorouracil, and cisplatin. 


Cell Lines 


Human squamous cell carcinoma lines 
derived from the hypopharynx (FaDu), 
larynx (HEp-2), and oral cavity (KB-17) 
were obtained, as were cell lines from the 
supraglottic larynx (UM-SCCa 5) and oral 
cavity (UM-SCCa 8 and UM-SCCa 25). Cells 
were maintained in 25 cm’ or 75 cm? tissue 
culture flasks (Falcon Plastics, Cockeys- 
ville, Md) with RPMI 1640 medium contain- 
ing 15% fetal calf serum, antibiotics, and 
supplements (University of Iowa Cancer 
Center, Iowa City) in a 5% CO, 97% hu- 
midity, and 37°C environment. 


MTT Cytotoxicity Assay 


Squamous cells in the exponential phase 
of growth were harvested from culture 
flasks using 0.1% trypsin and 0.4% edetic 
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acid (EDTA) (University of Iowa Cancer 
Center). The cells were washed in medium, 
counted via hemocytometer, and their via- 
bility was determined by 0.5% trypan blue 
vital dye exclusion. Only harvested aliquots 
showing viability of greater than 90% were 
used in these studies. The cells were then 
transferred to 96-well microtiter plates 
(Falcon Plastics) at 100000 cells per well in 
0.1 mL of medium. Preliminary studies 
demonstrated that this number of cells was 
not confluent at the end of the assay and 
provided an optimal MMT absorbance 
value. The cells were allowed to adhere for 
24 hours in 5% CO, at 37°C. The medium 
was then replaced and various concentra- 
tions of cytotoxic agents, with or without 
rHuTNF, were added; final volume was 0.2 
mL. The plates were incubated for 24 hours 
at 87°C in 5% CO, and cell viability in each 
well was estimated via the colorimetric 
MTT assay according to the method of 
Mosmann.’ The yellow tetrazolium salt 
MTT (3[4,5-dimethylthiazol-2-y1] 2,5-diphe- 
nyl-tetrazolium bromide, Sigma Chemi- 
cals, St Louis, Mo) is converted into a pur- 
ple formazan product by living cells in 
direct proportion to cell number and meta- 
bolic activity.” Briefly, 5 uL of a 10-mg/mL 
solution of MTT in phosphate-buffered sa- 
line (0.01 mol/L of PO,, 0.85% NaCl, at a pH 
of 7.4) was added to each well and incubated 
for 4 hours at 37°C. The content of each well 
was then solubilized by addition of 0.175 mL 
of acid isopropanol (0.4N HCI in 2-pro- 
panol) at room temperature, and absor- 
bance of each well was measured at 570 nm 
by a multiple scanning spectrophotometer 
(Bio-Tek Instruments, Winooski, Vt). The 
percent viability of each well was deter- 
mined from the absorbance readings at 
570 nm and calculated from the follow- 
ing: percent viability = [(drug + rHuTNF)/ 
control cells alone] X 100, where drug + 
rHuTNF = mean absorbance as deter- 
mined by the MTT assay with chemothera- 
peutic agent alone or with rHuTNF plus 
chemotherapeutic agent; and control cells 
alone = mean absorbance as determined by 
the MTT assay without chemotherapeutic 
agents or rHuTNF. Data are means from 
four replicate wells and three:separate ex- 
periments. Microscopic inspection of the 
wells revealed that decreased absorbance 
values from control wells correlated with 
decreased cell number and not with dimin- 
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ished metabolic rate? Previous studies have 
shown that the MTT assay correlates with 
tritiated thymidine assars of proliferation 
and viability determined by propidium io- 
. dide staining using low cytometry.’ Also, it 
; = Nas been easily adapted to SCCa lines.” 


RESULTS 


Recombinant humaa tumor necrosis 
-factor alone atconcen-rations ranging 
from 3.125 to 200 ng’mL showed no 
significant. cytotoxic effect after 24 
hours of ¢ontinuous .neudation with 
all tested SCCa lines (Table 1). The top 
row of Table 1 displays ce] viabilities 
of 92% to 106%. of control wells despite 
continuous inewbation with rHuTNF. 
Continuous incubation with rHuTNF 
as long as 72 bours failed to show any 
decreased vialility in-any line studied 
(data not shown}. The two antitumor 
antibiotic drugs; deworubicin hydro- 
chloride and caetinomycir, were eval- 
uated at concentrations ranging from 
0.6 to 10 mg/ml, fer doxerubicin hy- 
drockloride and 0.06 mg/L.to 1 mg/mL 
for dactinomyrin. Cel’ lines UM-SCCa 
5, UM-SCGa | UM-SCCe 25, KB-17, 
`. and FaDu all showed prominent cyto- 
toxicity following exposure to both of 
these drugs. The eycotoxie response 
was concentration dependent with 





> maximal eytotoxicity seen at the high- 


` est drug concentrations as illustrated 
by Figs 1 and 2. Table 1 shows the cy- 
. totexie effect: of chemetherapeutic 
~ drugs on squamous carcinoma cells at 
concentrations near serum drug levels 
found during clinical use of these 
agents, 

Ineubation with doxorubicin hydro- 
chloride at a clinically ackievable con- 
centration of 2.5 mg/L or dactinomy- 
cin at a‘clinieally achievable concen- 
tration of 0.25 mg/L caused significant 
‘eytotoxicity in four of six cell lines 
< (UM-SCCa 8, UM-SC&a 25, FaDu, and 
- KB-17), while two lines (HEp-2 and 
< UM-SCCa 5) showec litle effect at 


_. these concentrations Table 1). Higher 


drug concentrations were investigated 
© with all lines- studied (Figs 1 and 2). 
“Those drug cencentratiors studied in 
combination with rHuTNF were se- 
lected to allow a level of zell viability 
(approximately 50% to 90%) that 
would demonstrate any possible drug- 
cytokine synergism. Incubation with 
therapeutic concentrations of dactino- 
mycin and dexorubicin for 48 hours 
proved lethal te nearly all cells of lines 








Table 1.—Percent Viability of Cells Incubated 24 Hours With and Without : ee 
Chemotherapeutic Agents and rHuTNF * 





Cell Lines 











Agents, neh, 
Sireconti tian _SCCa8 SCCa 25 FaDu KB-17 HEp-2 scca 5 
rHuTNF. 75 ng/mL 101+ 2.4 101419 106448 04414 92+ 14 98404 
Doxorubicin oe ; 
hydrochloride, 
2.5 mg/L 76x 2.0ł 62 t 1.3¢ 73 + 2.3} 43 + 10t 



















_Doxorubicin + rHuTNF 48+ 51t 


49 + 1.8t 


14 + 08t 





Dactinomycin, 
0.25 mg/l 45 + 17t 


60 £ 2.34 





58 + 36t 44 + 7.4t 








Dactinomycin + rHUTNF 21 + 4.0} 48 £ 1.9¢ 


11 + Lot 9At 





Methotrexate, 














































“Results expressed as mean cell viability with SD; rHuTNF indicates recombinant ‘hu 
tor, Percent viability as calculated from: percent viability = [(drug + rHuTNF)/ control cell ; 
drug £t rHuTNF = mean absorbance as determined by the MTT assay with chemotherap 


2.5 mg/L 93 + 3.0 89 + 2.6 7646.1 83+ 89 
Methotrexate + rHUTNF 93 + 1.9 9143.5 8843.1 B44 44 
Cisplatin, 2.5 mg/L 93 + 4.4 98 + 0.7 91+ 18.9 97 + 2.6 
Cisplatin + rHuTNF 95 + 4.4 B 103 + 1.5 95 Ł 6.7 96+ 39 
Fluorouracil, = 

37.5 mg/L 91+ 17 68 + 3.6 9146.1 81+ 328 
Fluorouracil + rHUTNF 95 +41 85239 03+26 79+ 38 


in combination with rHuTNF; and control cells alone = mean absorbance as determined by t eMTT. 


out chemotherapeutic agents or rHuTNF. 


tEquals significance at P < .001 level by analysis of two means. 
Equals significance at P < .01 level by analysis of two means. 


UM-SCCa 5, UM-SCCa 8, UM-SCCa 25, 
KB-17, and FaDu, with cell viability 
ranging from 10% to 20%. Little cyto- 
toxicity was observed on any of the six 
cell lines tested after 24 hours of con- 
tinuous incubation with methotrexate, 
cisplatin, or fluorouracil at therapeutic 
concentrations (Table 1). 

When rHuTNF was incubated with 
doxorubicin or dactinomycin, cell lines 
UM-SCCa 8, UM-SCCa 25, FaDu, and 
KB-17 showed a significant synergistic 
enhancement of cytotoxicity (Table 1). 
The cytotoxicity with these cell lines 
increased 20.9% to 74.5% with dacti- 
nomycin and rHuTNF, and 21.2% to 
67.2% with doxorubicin and rHuTNF. 
The potentiation of cytotoxicity with 
rHuTNF and the two antitumor anti- 
biotics was dose dependent for both 
drug and rHuTNF. This is illustrated 
by the downward sloping dose- 
response curves in Fig 1 when doxoru- 
bicin and dactinomycin were incu- 
bated with UM-SCCa 8 cells. Similar 
dose-response curves to Fig 1 were ob- 
tained with UM-SCCa 25, FaDu, and 
KB-17 lines (data not shown). In con- 
trast, UM-SCCa 5 and HEp-2 squa- 
mous cell lines failed to demonstrate 
any significant synergism as seen by 
the horizontal alignment of the dose- 
response curves for UM-SCCa 5 in Fig 
2. Similar dose-response curves were 
obtained for the HEp-2 cell line (data 
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not shown). Table 2 shows the mar- 
ginal augmentation of cytotoxicity, be- 
tween 0.1% and 2.3%, seen with both 
drug and rHuTNF in these two cell . 
lines. 
The most commonly employed che- 
motherapeutic agents for SCCa of the 
head and neck, methotrexate, cispla- 
tin, and fluorouracil, were also evalu- 
ated for synergistic cytotoxicity with 
rHuTNF. All failed to show any aug- 
mented cytotoxicity when combined 
with rHuTNF on any of the cell lines 
used in this study (Tables 1 and 2). 


COMMENT 


The purpose of this study was to 
evaluate the effect of rHuTNF expo- 
sure alone and in combination with 
other chemotherapeutic agents on 
SCCa of head and neck origin. It dem- 
onstrated a marked dose-dependent 
synergistic cytotoxicity between 
rHuTNF and the two antitumor anti- 
biotic agents, doxorubicin and dacti- 
nomycin, on four squamous cell lines 
(UM-SCCa 8, UM-SCCa 25, FaDu, and 
KB-17), while two lines (UM-SCCa 5 
and HEp-2) failed to show any signif- 
icant potentiation. Other investigators 
have shown that some cells (HL-60 and 
L929) that were relatively resistant to 
the cytotoxic effects of TNF became 
markedly sensitive in the presence of 
rHuTNF to even low concentrations of 
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Fig 1.—Cell viability after 24 hours of incubation 


dactinomycin or doxorubicin.‘ Signif- 
icant cytotoxic synergism between 
»..YHuTNF and a number of topoi- 
somerase I]-targeted agents (dactino- 
mycin, doxorubicin, etoposide, tenipo- 
side, and 4-[9-acridinylamino]-meth- 
anesulfon-m-anisidide) .has been 
~ shown on murine fibrosarcoma. cell 
-line L929; which was otherwise not 
susceptible to cytotoxic effect of 
- rHuTNF! Preincubation with topoi- 
~somerase I]-targeted agents for 7 and 
20 hours prior to exposure to rHuTNF 
was. shown. to render the L929 cells 
“more ‘susceptible to the effects of 
rHuTNF than simultaneous incuba- 


man tumor necrosis factor (rHuTNF) alone or with dactinomycin (top) and 
doxorubicin hydrochloride (bottom) on squamous cell carcinoma (SCCa) 
line UM-SCCa 8. The ordinate displays percent cell viability as deter- 
mined by the colorimetric MTT assay (see “Materials and Methods”). 
The abscissa displays concentration of rHuTNF in nanograms per mil- 
tiliter. The downward sloping curves demonstrate dose-dependent cyto- 
toxic synergism of rHuTNF with these two agents. Similar curves were 
obtained with cell lines UM-SCCa 25, FaDu, and KB-17. 


150. 175 200 





with recombinant hu- 


HEp-2, 


tion with cytokine and drug.’ In the 
current study, attempts to demon- 
strate a similar modulation of the 
SCCa cell line susceptibility by pulsing 
the cells with drugs prior to rHuTNF 
exposure failed to augment. cytotoxic- 
ity in any experiment (data not 
shown). 

A rapid, reproducible, cost-effective, 
nonradioactive assay for cytotoxicity 
was adapted to use with the adherent 
SCCa cells in these experiments. Pre- 
vious studies and preliminary experi- 
ments showed that dead cells did not 
cleave MTT to the colored formazan 
product measured in this assay.’ Ab- 


438 — Arch Otolaryngol. Head Neck. Surg—-Vol 116, April 1990 














Fig 2.—Cell viability after 24 hours of incubation with recombinant hu- 
man tumor necrosis factor (rHuTNF) alone or with dactinomycin (top) and 
doxorubicin hydrochloride (bottom) on squamous cell carcinoma (SCCa) 
line UM-SCCa §. The ordinate displays percent cell viability as deter- 
mined by the colorimetric MTT assay (see “Materiais and Methods’’). 
The abscissa displays concentration of rHuTNF in nanograms per mil- 
liliter. The horizontal alignment of these curves demonstrates a dose- 
dependent cytotoxic response to these antitumor antibiotics and no -` 
synergism with rHuTNF. Similar curves were obtained with cell line 
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sorbance values at 570 nm were in di- 
rect correlation with viabie cell num- 
ber.’ This assay shows promise for ap- 
plication to chemosensitivity testing 
of fresh tumor explants from patients 
with head and neck cancer. The lack of 
areliable, rapid assay system has hin- 
dered the development of this modal- 
ity for patients with SCCa. 

Data in the literature on the effect of 
TNF on human squamous cells are 
very sparse. Zenner and Zimmerman’ 
investigated the effect of rHuTNF on 
squamous carcinoma cell culture lines 
from larynx, submandibular, and: pa- 
rotid glands. These investigators ob- 
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“Table 2.+-Percent Augmentation of Cytotoxicity by Incubation 24 Hours With 
Chamotherapeutic Agents and rHuTNF * 




















































‘: Doxorubicin Dactinomycin Methotrexate Cisplatin Fluorouracil 
: and rHe TNF, andrHuTNF, andrHuTNF, and rHuTNF, and rHuTNF, 
Call Line ki % % % % 
UM-SCCa 8 36.3 53.5 0.3 0 o 
UM-SCCa 25 24.2 20.9 o 0 0 
FaDu 23," 29.9 (9) 0 0 
KB-17 67.2 74.5 0 1.7 0.3 
HEp-2 3 on 1.6 4.1 1.5 5.7 
UM-SCCa.5 0.8 2.3 


* THUTNE indicates recombinant human tumor necrosis factor alpha. Percent augmentation as calculated from: 










1 — (a/b) X 100 = percentsaugmeatation of cytotoxicity by rHuTNF, where a = mean cell viability with drug 
and rHuUTNF as determined bw MTT assay, and b = mean cell viability with drug alone as determined by MTT 


assay. 


served viability micrescopically in cul- 
ture via vital dye exclusion. Signifi- 
cant cytotoxicity with TNF alone was 
observed on one of three laryngeal 
carcinoma cel) lines. Only a cytostatic 
effect was seen. with three salivary 
gland carcinoma cel) lines. This is in 
contrast with the ewrrent study that 
found no inhibitory or eytotoxic effect 
of rHuTNF on any of the SCCa lines 
investigated. . 

The mechanism of synergism be- 
tween rHu TN? and the two antitumor 
antibiotics remains obseure. Postu- 
lated mechanisms for the synergistic 
effect of rHu'T NF and doxorubicin or 
dactinomycin include adversely affect- 
ing DNA topoisomerase I, inhibition 
< of RNA synthesis, and the intracellu- 
< lar generation of free radical 
molecules.“ It is apparent from this 
study that sarne squamous cell lines 
are susceptible to simultaneous treat- 
ment with a combinatien of these 
agents. A significant potentiation of 
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cytotoxicity with methotrexate, cis- 
platin, or fluorouracil could not be 
demonstrated from these experi- 
ments. The agents that were potenti- 
ated by rHuTNF in this study are not 
the first-line chemotherapeutic drugs 
for head and neck cancer, although re- 
cently Cobleigh et al” have shown sig- 
nificant response rates (44%) with dox- 
orubicin as the sole agent in 8 of 18 
previously untreated patients with 
SCCa of the head and neck.” Moreover, 
it has been shown by Wustrow et al? 
that in vitro squamous carcinoma cell 
lines showed different susceptibility to 
chemotherapeutic drugs as compared 
with therapeutic responses in patients. 
Clinical studies will thus be needed to 
evaluate in vivo the value of the 
rHuTNF synergism with chemothera- 
peutic agents for head and neck cancer. 

Future clinical studies using combi- 
nations of recombinant cytokines may 
enhance the poor record of conven- 
tional chemotherapy in the treatment 
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of SCCa of the head and neck. William- 
son et al“ reported thatthe exposure of 

human cancer cells to TNF and human 

interferons results in an effect greater 

than either cytokine alone. Other in- - 
vestigators have also demonstrated - 
improved antineoplastic effects on tu- 
mor biopsy specimens when these cy- 
tokines were used in. combination. - 
These improved effects may be theres 
sult of the induction of synthesis of- 
TNF receptors by interferon gamma! as 









expression of sonny i 
the competence of a c 


c-myc may playa rolei in the activation 
of tumorigenesis.” The applicability of. 
these findings to SCCa of head and 

neck origin is being investigated: 
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of Michigan, Ann Arbor. 


untreated squamous cell carcinoma of the head 
and neck. Cancer. 1985;56:2573-2575. 

13. Wustrow P, Raffel A, Valet G. Cytotoxic 
drug testing in head and neck cancer by multipa- 
rametric flow cytometry. Arch Otolaryngol Head 
Neck Surg. 1986;112:1078-1088. 

14. Williamson D, Carswell B, Rubin Y, et al. 
Human tumor necrosis factor produced by human 
B cell lines: synergistic eytotoxie interaction with 
human interferon. Proc Natl Acad Sei USA. 
1983;80:5397-5401, 

15. Salmon S, Young L, Scuderi P, et al: Anti- 
neoplastic effects of tumor necrosis factor alone 
and in combination with gamma interferon on 
tumor biopsies in clonogenic assay. J Clin Oncol. 
1987;5:1816-1821. 

16. Ruggiero V, Tavernier J, Fiers W, Baglioni 
C. Induction of the synthesis of tumor necrosis 
factor receptors by interferon-gamma. J Immu- 
nol, 1986;136:2445-2450. 

17. Yarden A, Kimchi A. Tumor necrosis factor 
reduces c-myc expression and cooperates With in- 
terferon gamma in HeLa cells. Science. 1986; 
234:1419-1421. 


Tumor Necrosis Factor—Gapany et al 439 











“The Analysis of Natural Killer Cell 
Activity by Flow Cytometry 
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è A flow cytometric assay was used to 
detect the lytic and binding capacities of 
both fresh peripheral blood lymphocytes 


n and purified Leu-19° natural killer cells 


against head and neck cancer cell lines. 
Results demonstrated. that natural. killer 
“cell-mediated cytotoxicity and effector- 
target conjugate formation evaluated by 
flow cytometry was significantly corre- 
lated with the standard chromium 51 re- 
‘lease assay and the single-cell micro- 
scopic assay, respectively. The sorted 
Leu-19* natural killer cells demonstrated 
~ higher lytic capacity with a corresponding 
higher binding rate compared with the un- 
. sorted peripheral blood lymphocytes and 
= sorted Leu-19" cells. Flow cytometric 
analysis of natural killer cell activity (a 
“rapid, simple, and quantifiable procedure) 
“is an alternative to the standard chromium 
5t release assay. f 
<< {Arech Otolaryngol Head Neck Surg. 
1990; 116:440-446) 
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wo basic immunologie defense 

mechanisms may prevent tumor 
growth and progression: natural killer 
(NK) cells, which recognize primitive 
or nonself cells, and T cells, which rec- 
ognize self in an altered state. The 
two mechanisms serve the host in rec- 
ognizing and destroying the heteroge- 
neous population of tumor cells that 
express various degrees of cellular 
differentiation.** 

There are three common and funda- 
mental steps during cell-mediated 
cytotoxicity: (1) target-effector conju- 
gate formation, (2) delivery of the 
lethal hit, and (3) recycling and repeat- 
ing the actions (under appropriate 
circumstances). 

The most commonly used assays, ie, 
the chromium 51 ('Cr) release and 
microscopic single-cell assay, which 
evaluate these cytotoxic phenomena, 
have several disadvantages. in their 
use in clinical medicine. They are la- 
bor-intensive; are subject to laborato- 
ry-induced error, and require use of 
radioisotopes. To overcome these dis- 
advantages, we report here the use of 
flow cytometry to estimate NK binding 
and cytotoxicity. The specific goals of 


this study were to determine the value - 
of flow cytometry in identifying differ- 
ent stages of NK cell-tumor interac- 


tion and to compare these results.with 


standard “Cr release and single-cell: 


assays. We also investigated whether 
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the number of NK cells and their per- 
cent of binding rate can predict their 
lytic potential. 


PATIENTS AND METHODS 
Patients 


Eighteen patients were assessed for NK 
cell activity. Sixteen of them had not been 
treated previously. One patient had a re- 
current tumor previously treated with ra- 
diation and one patient who had no evidence 
of disease had previously been treated with 
surgery and radiation. 


Preparation of Cell Lines 


Two squamous cell carcinoma (SCC) cell 
lines, previously established by explant 
outgrowth techniques,’ were used. Line 
MDA183 was derived from a well-differen- 
tiated (WD) SCC of the tonsil, and line 
MDA1386 was derived from a lymph node of 
a patient with a poorly differentiated (PD) 
SCC of the hypopharynx. The tumors were 
classified according to their degree of dif- 
ferentiation as determined by the percent- 
age of keratinized cells: WD indicates 75% 
or more, and PD indicates 25% or less. 
K562, an erythroleukemia cell line, was 
maintained in culture in RPMI supple- 
mented with 10% fetal calf serum. 


Preparation of Effector Cells 


Lymphocyte-rich mononuclear cells were 
isolated by centrifugation at 500g for 50 


minutes on a Ficoll-diatrizoate sodium den- 


sity gradient (specific gravity, 1.1077; Bio- 


netics, Charleston, SC). Monocytes were re-: 


moved by their characteristic adherence to 
plastic. 
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51Cr Release Assay 


The assay has been described in detail 
previously.’ Effector cells were mixed with 
10000 “Cr-labeled target cells, either the 
K562 or the squamous-cell cancer cell lines, 
=n multiple ratios from 40:1 to 6:1 and cen- 
trifuged for 1 minute et 200g in flat-bot- 
tomed microtiter plates in triplicates in a 


. “total volume of 0.2 mL. Cells were subse- 


quently incubated at 37°C in 5% carbon di- 
oxide, for 6 hours prior to testing. One hun- 
dred microliters was removed from each 
well, and the radioactivity was counted for 
1 minute. 

Percent of cytotoxicity was computed ac- 
cording to the i9llowing formula: 


[Experimental Mean com — Spontaneous 
Mean cpm) Maximum Mean epm ~ 
Spontanesus Mean epm)] x 100 


Maximum repase was determined by in- 
cubating target cells in 10% Triton-X 100 
for 6 hours at room temperature. 


Expression of Lytic Units (LUs) 


Data were expressed as the number of 
LUs per 10 million peripheral blood lym- 
phocytes (PBLs},.An LU was defined as the 
number of PBLs needed to effect 25% cyto- 
toxicity of 10000 target cells, 


immunofluorescence Labeling and 
Cell Sorting 


The PBLs were labeled with monoclonal 
antibodies (MAbs) according to manufac- 

, turer's specifications fer flow cytometric 
analysis. Ineach instance, 1 million PBLs or 
tumor cells were suspended in 50 uL of Dul- 
becco’s phospliate-buffered saline plus 
0.2% sodium azide before the respective 
MAb was added. Isotype-matched fluores- 
cein isothiocyanate- aad phycoerythrin- 
conjugated antibodies were used as controls 
to exelude Fe-related binding; all proce- 
dures were performed at 4°C. Typically, 
10000 cells were analyzed for single-color 
and two-color immunofluorescence. The 
MAbs used in cell-surface staining of effec- 
«tor cells were CD45 and anti-Leu-19 (Bec- 


oe ton Dickinson, Mountain View, Calif). CD45 


is an anti-human leukocyte antibody to the 
HLe-1 antigen and is expressed on all hu- 
man leukocytes{clone 2D1). Anti-Leu-19 is 
ahuman lymphocyte antibody to the Leu-19 
antigen expressed on essentially all NK 
cells (clone MY 31). For separation of Leu- 
19* cells, 20 million PELs were stained and 
sorted with a sell sorter (FACStar Plus, 
Becton Dickinson, Sunnyvale, Calif). Cell 
viability after sorting by trypan blue ex- 
clusion exceeded 95%. The purity was at 
least 90%. Less than 3% contamination of 
co Leu-19* cells existed within the negative 

“population. Merpholegically, more than 





90% of Leu-19* cells were large granular 
lymphocytes. 


Target Binding Assay and 
Single-Cell Agarose Assay 


The method of Bonavida et al’ was used 
with minor modifications. Lymphocytes 
and targets were first equilibrated sepa- 
rately at 37°C at a concentration of 2 mil- 
lion per milliliter. Using an effeetor-to- 
target ratio of 1:1, 150 uL of each was added 
to 12x 75-mm glass tubes, which were 
gently centrifuged at 50g for 2 minutes and 
then placed in a 37°C waterbath for 20 
minutes. The tubes were centrifuged at 50g 
for 5 minutes at room temperature, drained 
over gauze, and wiped with a tissue to 0.5 em 
above the pellet. A 2% agarose solution was 
kept molten at 45°C and mixed with RPMI 
toa final agarose concentration of 1.83%.To 
prepare the slides, 50 uL of RPMI fetal calf 
serum was run down the side of the tube, 
quickly followed by 50 uL of molten agarose 
added directly on top, and then mixed four 
to five times with a micropipettor. The tube 
was inverted and the mixture tapped onto a 
precoated glass slide and spread evenly over 
the entire slide. After air drying for 1 to 2 
minutes, the slide was stored in RPMI sup- 
plemented with 10% fetal calf serum until 
cells were counted. The percent of binding 
was calculated by dividing the number of 
bound effectors by the total number of 
effectors. At least 200 effectors were 
counted on each slide. 


Flow Cytometry Cytotoxicity and 
Binding Assay 


The flow cytometry assay was performed 
parallel with the Cr release assay at the 
same effector-to-target ratios. Effector 
cells were mixed with 10000 target cells in 
12 x 75-mm plastic tubes, in triplicates, in 
a total volume of 0.2 mL. Cells were centri- 
fuged for 1 minute at 200g and subsequently 
incubated at 387°C in 5% carbon dioxide, for 
6 hours. Twenty minutes prior to the end of 
incubation, the cell pellets were resus- 
pended in propidium iodide (20 pli/mL in 
phosphate-buffered saline) (Sigma Chemi- 
cal Co, St Louis, Mo). After incubation, the 
cells were kept on ice until analysis. Sam- 
ples were assayed on the cell sorter and the 
data were analyzed using the FACStar Re- 
search Software Package (Becton Dickin- 
son). A minimum of 10000 events were col- 
lected on each sample. The analysis was 
performed by setting the “gate window” on 
the target cells on the forward scatter vs 
side scatter dot plot screen. The markers 
were set to determine the dead cell back- 
ground on the histogram of the target cells 
incubated alone, at the same concentration 
and volume as the test population. 

The flow cytometry binding assay was 
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performed after staining the effector cells 
with CD45. The lymphoéyte and target 
preparations were treated in the same fash- 
ion as described in the single-cell agarose 
assay. They were equilibrated separately at 
37°C at a concentration ef 2million cells per 
milliliter. Using a 1:1 effector-to-target ra- 
tio, 150 uL of each was added to 12 .75-mm 
tubes, which were centrifuged at 50g for 2 
minutes. After a 20-minute waterbath at 
37°C, a minimum of 10000 events were tol- 
lected. The percent: of bindi 
lated by dividing the: 
effectors by the total nun 










roof bound 
er of effectors. 


RESULTS —— 
Correlation Between Flow... 
Cytometry Analysis of Cell-Mediated © 
Cytotoxicity and “Cr Release Assay — 





The effector and target cells (includ- 
ing K562 and both SCC ceil lines) could 
be distinguished according to their size 
(forward scatter) and density (side = 
scatter) characteristics. Figure t> 
shows results with K562 as an illus- 
trative example, and demonstrates 
that the percentage of the gated non- 
viable and viable target cells can be 
calculated through their contour 
graphs or histograms. The viability of | 
target cells incubated alone for 6 hours: 
gives the spontaneous death or back- 
ground values (Fig 1). ; 

Figure 2 shows that the mean: 
+SEM cytotoxic values of the “Cr re- 
lease and the flow cytometric assays 
were not significantly different at any 
ratio against K562 and MDA1386 tar- 
gets. One representative experiment is 
shown in Fig 3. Results were similar 
testing the sorted Leu-19*, Leu-19-, 
and unsorted PBLs against three dif- 
ferent targets, ie, K562, MDA1386, and 
MDA183 (Fig 4). 

Using unsorted PELs; as is custom- 
ary for standard cytotoxicity assays, 
the correlation between the two assays 
after transformation of data to LU 
values against K562 (= .90; P < .001) 
and MDA1386 (r = .76; P< .001) was 
highly significant (Fig 5). Because of 
minimal activity against MDA183, the 
correlation between the two assays 
with the latter cell line was not tested. 


Correlation Between the Rate of 
Effector-Target Conjugate 
Formation by Flow Cytometry and 
the Single Cell Assay 


After staining the effector cells with 
CD45 and performing the target cell 
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Fig 1.—Analysis of the natural killer cell-mediated cytotoxicity by flow 
cytometry. Top left, the gate is set on the K562 target cells on the for- 
ward scatter (FSC) vs side scatter (SSC) dot plot distribution of the 
<o mixed lymphocyte /tumor cell populations. Furthermore, the same gate 
-“js-used during the analysis. Bottom left demonstrates the dead cell 
background determination (5% of the total population) for control target 
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cells (ie, target cells incubated alone for 6 hours) by histogram due to 
their fluorescence intensity by propidium iodide uptake. Using the same 
marker position for the effector-target mixture, the determination ofthe- 
viable vs nonviable target cell after 6-hour incubation at an effector:tar- 
get ratio of 50:1 are represented in histogram (bottom right) and in dot 
plot distribution (38% cytotoxicity) (top right). 
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_-Fig.2.-~The mean cytotoxicity values at different ratios determined by flow cytometry and #'Cr re- 
‘ease assays. Results represent 12 experiments against K562 and 9 experiments against 


MDA 1386 target cells. Lines over bars indicate SEM. 
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binding, we easily distinguished three 
populations (effector cells, target cells, 
and conjugates) according to size and 
fluorescence intensity (Fig 6). After: 
the sorting window on the conjugate 
population was set and the population 
was sorted, a microscopic analysis con- 
firmed a high proportion of conjugate 
formation contained within window 1, 
as we expected (Fig 6). The results of 
the single-cell and flow cytometric as- 
says for binding capacity were nearly 
identical (Table 1). Thus, values from 
the assays can be used interchange- 
ably.. 

Finally, we compared the rate of 
target cell binding as determined by 
flow cytometry, as well as the percent- 
age of Leu-19* positive PBLs, with the 
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LU ‘values against bota K562 and 
MDAI3886 target cells (Table 2). 
Should either the percentage of bind- 


ing or the percentage o? Leu-19* di- 


“= rectly relate to the LU value, then all 
„assessments could petentially be used 
interchangeably. This would greatly 


——a-— K562 "Cr 
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Fig 4.—Cytotoxicity values of the Leu- 19° effector cells, unsorted PBLs, and Leu- 19° effector cells against 
K562, MCA1386, and MDA 183 target cells. Means of three distinct experiments. Lines over bars indicate 


SEM. 








simplify determination of natural im- 
mune status. The cumbersome cyto- 
toxicity assays could be eliminated. 
Results of the comparison showed that 
only the relationship between percent- 
age binding and LU activity against 
MDA13&6 was significant (r= .82; 
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P < .01). No other significant relation- 
ships were noted. Table 3 reveals für- 
ther that it is the Leu-19* population — 
that binds and kills most readily the 
respective target cell population. No 
significant lysis was mediated by the 
Leu-19 population... 


better understan 
that contribute to. 
lysis and an improve 
ing this clinically 
tion to day-to-day. 
tients with head an 
The most common 
detecting only the 
processes is the ” 
Some of the disad 
say are the use of ra 
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target cells are refractor 
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-- amounts of Cr Another standard 
assay used for understanding the pro- 
cess of binding and recycling of killer 
cells against cancer targets, namely, 
-the direct microscopic single-cell as- 
‘say, has been developed. This assay 
< provides information on a single-cell 
“devel about effector-target cell conju- 





Forward Scatter Histogram 


Fig 5.—The correlation between the flow cytometry and *'Cr release lytic unit (LU) values with K562 (left) 








800 


gate formation and lysis. The assay is 
laborious and difficult to quantitate 
because fewer cells are counted. 

Past studies have evaluated flow cy- 
tometry as a method to evaluate cell- 
mediated cytotoxicity by examining 
the release of various fluorescein dyes 
from the lysed target.'* Although 
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Fig 6.—Left, Dot plot distribution of MDA1386 target cells (window 3), the peripheral blood lymphocytes 
stained by CD45 monoclonal antibody (window 2), and the conjugates (window 1) formed between periph- 
eral blood lymphocytes and the target cell. Right, Celis in window 1 were sorted and stained with May-Griin- 
wald;the slide shows the conjugate formation. 


flow cytometric assays in these studies 
provided cytotoxicity results that were 
comparable with the “Cr release as- 
say, there was a time limit because of 
a relatively rapid leakage of the dye 
with a concomitant high spontaneous 
release from the target cell. Thus, the 
period of incubation of the combined 
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effector-target populations in order to 
generate lysis was limited. In addition, 
éealeulation ef the results is compli- 


 eated, limiting this method’s day-to- 
day practicality. 


Recently, propidium iodide dye ex- 


-¢lusion’ was used to determine the 


3 


number of dead cells.’ Propidium 


- Iodide dissolves inan isotonic solution, 














and its. entry into living cells is pre- 
vented hy tae intact cell membrane. 
Henee, fluorescence is sean only in the 
nuclei of dead cells. The technique, as 
has been demonstrated in our study, 
makes possible the measurement of 
both live efector and. target cells 
within the saine sample and allows the 
effector-to-target ratio to be more ac- 
curately estimated. In our assay, the 
success of the method was based on the 


TA 





observation that tke target cells in 


question were distinguishable from 
the effector cells based on their volume 
characteristics. However, as perhaps 


“In. cireunistances of interleukin 2 stim- 
ulation of lymphocytes when all popu- 
c lations are identical insize, target cells 


can be identified by staining the target 
with a fluorescent dye, CFDA" or 
PKH-L.* 

The detection of binding capacity 


- was made pessible in our study by la- 
< beling the effector cells with fluores- 
-cein isothio¢yanate-conjugated CD45 


surface marker, which is a pan-antile- 
ukocyte antibody. In our study, CD45 
did not inhibit lysis (data not shown). 
Other investigators also have not 
found any effect on NK eel! function." 
Because: conjugate formation largely 
depends: on ¢entrifagation,” and the 
percentage of conjugate increases as 
high speed increases, we strictly main- 
tained the same conditions used for the 
mieroscepic single-cell assay. Interest- 
ingly, results from this initial study 
showed that NK cell activity could be 
predicted simply through the quanti- 
tation of percentage of PBLs binding a 
specific target; specifically, in this in- 
stance, the MDA1386, The establish- 
ment of a reliable prediction model for 
NK cell function would make the cyto- 
toxicity assay unnecessary and would 
provide a simple method for determin- 
ing the lyti« potential ef the effector 
population on a daily basis. In that re- 
gard, only the measure of PBL binding 


a with MDA1386 significantly correlated 
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Table 1.—Comparison of the Binding Results of the Flow Cytometric 
Technique vs Microscopic Single-Cell Assay * 


Effector Cells, % Binding 
aeaaeae aaa Wty nde, i. 
Leu-19* Unsorted PBLs dee TO": 
Targets Microscope Flow Microscope Flow Microscope Flow 
K562 23 £4 26 +6 1645 2046 wag 18 + 6 
MDA1386 23+ 3 23 t4 IES 18 t4 UE ON Bra 
MDA 183 tt 16 + 2 11 Wt Pe 2 5 
* Data are the means + SEMs of three distinct experiments of effector (Leu 19*, ungarted Tpeipreral blood 
lymphocytes [PBLs] and Leu- 19°) and target (K562, MDA1386, and MD183) conjugata. : eee 











Table 2.--Correlation of the Peripheral Blood Lymphocyte Binding © 
Capacity and Percent of Leu-19* Cells Within the Peripheral Blood ‘With Lytic 
Units (LUs) Against K562 and MDA1386 
MDA 1386 
%Leu-19'*  % Bindingt Ls, No. 
16 8 
11 +18 
a 
aa 
ae 


K562 
tnt erent et, 


ExperimentNo. %Leu-19** % Bindingt LUs, No. 























Oian oina joir- 


= 
Qa. 





-= 
~~ 




















* Percentage of Leu-19* cells within peripheral blood lymphocytes. 
+tPercentage of peripheral blood lymphocytes that bind to the respective target as determined by flow cyto: 
etry. 


Table 3.—-Comparison of the Leu-19*, Unsorted Peripheral. Biood : 
Lymphocyte (PBL), and Leu-19- Cell Binding With Lytic Capacity Against K562, 
MDA1386, and MDA183 Target Cells 


K562 MDA1386 MDA183 
[memantine naamaan, gannan aeann, yanmar eRe, 
LUs, No. LUs, No. LUs, No. 
Experiment % an ent nn, 9 peta 
No. Effectors Binding’ “Cr Flow Binding’ “Cr Flow Binding’ “Cr: Flow 


Leu- 19* 117 36 122 0 
Unsorted PBLs 21 
Leu: 197 8 
Leu- 19° 35 
Unsorted PBLs 20 
Leu-197 7 
Leu-19* 35 
Unsorted PBLs 26 
Leu-197 

* Percentage of PBLs that bind to respective target by flow cytometry. 
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“with NK cell function against the same 
~eell line in this preliminary study. No 
‘predictive measure was identified by 
‘simply quantifying the percentage of 
Leu-19* lymphocytes, and neither 
measure was predictive of NK activity 
against K562. 

_ Given that the quantitation of NK 
cell function has prognostic implica- 
tion for risk of metastases from PD 
head and neck cancers, the relation- 
ship of binding to the cell line 
MDA13886 by PBLs to cytotoxic func- 
tion against that cell line may have 
clinical relevance.” Binding as mea- 
sured by flow cytometry to this PD 
head and neck cancer cell line may thus 
in itself provide prognostic informa- 
tion. This can be performed on a rou- 
tine basis and should be easy to stan- 
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dardize between laboratories. 

The insufficient cytotoxic and bind- 
ing ability of the NK cell against cell 
lines derived from a WD head and neck 
cancer vs a cell line derived from a PD 
head and neck cancer extends our pre- 
vious observation regarding the im- 
portance of the recognition, binding, 
and lytic capacity of the NK cells 
against dedifferentiated cancer.’’” 

Previous studies have shown the 
prognostic information of NK cell 
function within patients with head and 
neck cancer.'”” In regard to the devel- 
opment of regional and distant me- 
tastasis, patients with PD SCCs and 
low NK function had the most prog- 
nostic information, while no relation- 
ship between NK function and risk of 
metastatic disease could be identified 
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in those individuals with WD lesions.” 
These in vivo observations were ex- 
tended by the in vitro data, demon- 
strating that PD head and neck cancer 
target cells are highly sensitive to 
changes in lytic function expressed by 
non-major histocompatibility com- 
plex effector cells.” Future work based 
on the present study may provide more 
information in the cellular level of this 
phenomenon. Such information not 
only will allow us to understand better 
the biology of head and neck cancer, 
but also may indicate the appropriate 
clinical use of biologic response modi- 
fiers. 
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d Body Paragangliomas 


A Clinicopathologic and DNA Analysis of 13 Tumors 





Leon Barnes, 


e The elinical and patholegical features 
of 13 carotid body baragangliomas from 
42 patients were examined and correlated 
with the DNA ploidy patternias determined 
by image analysis. These tumors occurred 
in? women and S menaged 19 to 62 years 
(average, 42 years). All presented with a 
slowly enlarging, usually asymptomatic 
mass of 2 weeks’ to.25 years’ duration. 


se Two patients were related and had a fam- 


eee 







ily history of paragangliomas. The tumors 
ranged from 2'to. 6 cm. All contained scat- 
tered chief cells with pleomorphic nuclei, 
two exhibited mitoses, and three showed 
perineurai and three vascular invasion. 
Follow-up was available in all 12 patients 
and ranged from 15 months to 28 years 
(average, 7.3 years). None of the tumors 
recurred locally, but one did metastasize 
to a singie cervical lymph node that was 


he carotid bodies are paired, bilat- 
eral, usually symmetrical aggre- 


gates of specialized neuroectodermal 
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apparent at the time of diagnosis. Of 13 
carotid body paragangliomas examined 
for DNA, 4 were diploid, 3 dipioid-tetra- 
ploid, 3 tetraploid, 2 aneuploid, and 1 
polyploid. The only malignant tumor was 
polyploid. From these observations, we 
conclude that abnormalities in DNA con- 
tent of carotid body paragangliomas are 
common.and that tumor ploidy cannot be 
used to assess malignant potential. We 
also found no apparent relationship 
among nuclear pleomorphism, mitotic ac- 
tivity, perineural invasion, or vascular in- 
vasion and clinical behavior. Perineural 
and vascular invasion, however, were ob- 
served only in tumors with abnormal DNA 
histograms. 

(Arch Otolaryngol Head Neck Surg: 
1990; 116:447-453) 


tissue that belong to the extra-adrenal 
paraganglion system.’ They are char- 
acteristically located at the bifurca- 
tion of the common carotid artery 
along its posteromedial wall, either 
within or immediately external to the 
adventitia, and anchored to the artery 
by a band of fibrovascular tissue, the 
ligament of Mayer. Each measures 
about 3 to 7 mm in greatest dimen- 
sion’? and weighs 3 to 15 mg. 

The carotid bodies function as 
chemoreceptors sensitive to changes in 
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arterial oxygen tension, carbon diox- 
ide content, and hydrogen ion concen- 
tration, and contribute to homeostasis’ 
through regulation of the cardiopul- | 
monary system. They are accordingly. 
highly vascular structures, with a per- : 
fusion rate greater than that of either 
the heart or the brain, 

Histologically, they are composed of 
two types of cells, chief and sustentac- 
ular, arranged in a characteristic com-. 
pact alveolar or Zellballen pattern sur- 
rounded by. reticulin fibers. The chief 
cells (type I cells, epithelioid cells) are 
more numerous. They have an epithe- 
lioid appearance and, ultrastructural- 
ly, contain catecholamine-bound neu- 
rosecretory granules.** The sustentat- 
ular cells (type II cells, supporting 
cells) in contrast are spindled, usually 
located near the periphery of the Zell- 
ballen, and are devoid of neurosecre- 
tory granules. 

Disorders affecting the carotid bod- 
ies are infrequent and basically lim- 
ited to two conditions: hyperplasia, - 
seen in individuals who suffer from 
chronic hypoxic diseases or live at high 
altitudes, and neoplasia. Tumors of 
the carotid bodies, termed paragan- 
gliomas, are relatively uncommon. In 
1971, there were about 500 cases re- 
corded in the literature and, by 1980,° 
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Clinicopathologic Features of Carotid Body Paragangliomas* . 


Gase/ Age, 
y/Sex Side Size, cm 


Duration 


Perineural Vascular 
Invasion invasion Metastasis 


Ploidy 


Follow-up: 





1/26/F R 6 19 y 


| 


No No No 


Dip-Tetra 


R CBPG, NED at 28 y; 9 y later 
developed L CBPG, NED at 19 y 





2/60/F 2y 


No No No 


Diploid 


NED at 4 y 





D 


3/35/F 2y 


No No 


Aneuploid ` 


NED at 7 y 7 mo 





i 
i 
i 
ji 


4/51/M 26 y 


No No No 


Diploid 


NED at 1 y 7 mo 





§/56/F 3 mo 


No No 


Aneuploid 


DOG at 2 y with NED 





6/43/M 2 wk 


No No No 


Dip-Tetra 


NED at 2 y 





7i62/F 4y 


No No No 


Diploid 


NED at 5 y 





8/37 /Mt 6 mo 


No No No 


Tetraploid 


NED at 10 y 





6 mo 


No No No 


Dip-Tetra 


NED at 9 y 





roirmi Didier | pio 


9/19/F 2mo 


Yes (1 lymph 
node) 


Polyploid 


NED at 1 y 3 mo; also found to have 
simultaneous R CBPG'that has not 
yet been removed 





10/28/F ly 


No 


Diploid 


NED at 13 y 





11/33/M 


No 





Tetraploid 


NED at 6 y; developed R jugulotym- 





panic paraganglioma 2 y after 
removal of R CBPG 





12/49/M L 6 





cause. 


Yes No No 


*F indicates female; M, male; R, right, L, left; Dip-Tetra, diploid-tetraploid: CBPG, carotid body paragangliom 


+The patient had simultaneous bilateral CBPGs that were excised and examined at our medical center. 


the number had grown to over 900. 

The typical presentation of a carotid 
body paraganglioma (CBPG) is that of 
a slowly enlarging, asymptomatic 
mass deep to the anterior border of the 
sternocleidomastoid muscle just below 
the angle of the mandible in a middle- 
aged adult. Occasionally they are as- 
sociated with pain, hoarseness, dys- 
phagia, Horner’s syndrome, headache, 
syncope, bruit, or thrill. Some are fa- 
milial or bilateral and a few occur in 
conjunction with paragangliomas in 
other sites.’ Functional tumors with 
catecholamine-induced hypertension, 
however, are exceptional.” 


While the majority of CBPGs are 
benign, 2% to 13% pursue a malignant 
course, with metastases directed pri- 
marily to regional lymph nodes, lungs, 
and bones? Unfortunately, the 
clinical behavior cannot be predicted 
on the basis of routine histologic sec- 
tions. Such features as nuclear pleo- 
morphism, mitotic activity, necrosis of 
Zellballen, and vascular invasion, ad- 
vocated by some as potential indica- 
tors of aggression,” are not absolute 
and have been observed in benign tu- 
mors as wel] 1141618419 


Recent studies employing immuno- 
histochemical procedures, however, 
offer some hope of prognostication. 


Initial results indicate that tumors 


that contain sparse to absent susten- 
tacular cells and express few, if any, 


T 448 


antigens are more likely to prove 
aggressive.” 

There are also numerous studies in 
the recent literature proclaiming DNA 
ploidy, as determined by flow cytome- 
try or image analysis, to be a valuable 
adjunct in the clinical and pathologic 
assessment of a variety of tumors,***° 
None of these, however, have dealt 
with CBPGs, as far as we are aware. 
Our study, using image analysis, was 
therefore undertaken to determine 
first if abnormalities in DNA content 
exist in CBPGs and, if so, their specific 
types and frequency of expression and 
second, whether the ploidy pattern 
could be used by the surgical patholo- 
gist to distinguish benign from malig- 
nant tumors. 


MATERIALS AND METHODS 


The pathology files of the Presbyterian- 
University Hospital, Pittsburgh, Pa, and 
the Eye and Ear Hospital of Pittsburgh 
(Pa) were reviewed for all cases of CBPGs 
accessioned over the 28-year period from 
1960 through 1987. Twenty-three tumors 
from 22 patients were identified and con- 
firmed histologically to be paragangliomas. 
Three patients had bilateral tumors, but 
only one of the three had both tumors 
removed at our medical center. Ten patients 
were subsequently excluded: 5 for lack of 
follow-up or loss of medical records and 5 
because on review of the medical records, 
angiograms, or operative summaries, the 
tumors actually arose from the vagus nerve 
rather than the carotid body. Thirteen tu- 
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Tetraploid 


NED at 5 y 7 mo 





a; NED, no evidence of disease: and DOC, died of other 


mors from 12 patients (including the 1 with 
bilateral CBPGs) were finally selected for 
this study. 

The clinical records of each patient were 
reviewed for the following information: age 
at diagnosis, sex, race, initial symptoms, 
duration of symptoms, evidence of a func- 
tioning tumor, signs or symptoms of 
paragangliomas in other sites or a family 
history of such tumors, and initial treat- 
ment. Follow-up was achieved through 
medical records, attending physicians, tu- 
mor registries, or telephone or written 
communication with the patient. 

Tissue for routine light microscopy was 
fixed in 4% buffered formaldehyde solution 
and embedded in paraffin. The number of 
paraffin blocks containing tumor ranged 
from one to seven per case (median, four). 
In each instance, the pathology reports and 
existing hematoxylin-eosin-stained slides 
were reviewed and the following data tab- 
ulated: tumor size; number of mitoses per 10 
high-power fields (high-power field, X400); 
normal vs abnormal mitoses; and the pres- 
ence or absence of nuclear pleomorphism, 
necrosis, spindle cells, fibrosis, vascular in- 
vasion, perineural invasion, or regional 
lymph node or distant metastases. Nuclear 
pleomorphism was judged as absent, occa- 
sional, or numerous, while fibrosis was 
semiquantitated on a scale of 0 (absent) to 
4+ (marked). Based on the character of the 
tumor margin and presence or absence of 
metastases, tumors were assigned to one of 
three categories: noninvasive (circum- 
scribed or pushing margins), locally inva- 
sive (poorly defined or infiltrating mar- 
gins), and malignant (metastatic). Tumors 
were regarded as malignant only if they 
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were agsociated with documented metasta- 
sis; locally invasive neoplasms did not qual- 
ify. 
In.four cases (cases 4, 5, 8, and 12), fresh 
tissue had been fixed in glutaraldehyde so- 
clution and processed for electron micros- 
copy. The-electron photomicrographs and 


ultrastructural reports were also exam- 


ined, 

For quantitative analysis of DNA, nuclei 
were isolated from 60-um parafin sections 
using the rehydration and pepsin digestion 
procedure of Hedley et al? Two sections 
were used from a representative block for 
each. tumer. Direct smears were prepared 
from the nuclear preparation and postfixed 
in 4% buffered formaldehyde solution. 
Nuclear DONA content was determined by 
image analysis useing the Cell Analysis Sys- 
tems (Lombard, UD, integrated system of 
slides, hardware, and seftware.® The 
smears were prepared on Cell Analysis 
Systems on slides containing predeposited 
control cells and were hydrolyzed in 5N hy- 
drochloric. acit) prior to Feulgen staining 
using the Cell Analysis Systems purified 
reagents, Mach oliie was independently cal- 
ibrated using the predeposited control cells, 
and a minima of 250 cells were analyzed 
on each side. in the majority of cases, 300 
cells wereunalysed. The DNA index of each 
population in the histogram and the num- 
ber of cells in each cell cycle compartment 
were determined using the Cell Analysis 
Systems quantiiative DNA analysis soft- 
ware module.” The histograms were clas- 
‘sified intotive types depending on the DNA 
index of the major population(s) and dis- 
tribution of the cells. Those histograms 
with the major G,/G, populations with a 
DNA index indistinguishable from 1 (0.9 to 
1.15) wereconsidered DNA diploid. Tumors 
with G,./G, populations with a DNA index 
of 1 that also displayed a large (>10.0%) 
G.M population at a DNA index of 2 (1.9 
to 2.2) were considered diploid/tetraploid. 
These lesions often had a significant num- 
ber of cells with DNA indexes greater than 
2 suggesting the presence of a second S- 
phase and superimposition of the G,M pop- 
ulation of the diploid cells with a tetraploid 
G,/G,. Those lesions with a single G./G, 
population with a DNA index of 2 (1.9 to 2.2) 
were considered tetraploid and those tu- 
mors with a single G,/G, population not 
equal to one or two were considered DNA 
aneuploid. In one of the tumors, there were 
three cellular’ populations occurring at 
DNA indexes of 1, 2, and 4, and this tumor 
was considered polyploid, 


RESULTS 
Clinical Findings 


















At the time of diagnosis, the 7 
women and 5 men ranged in age from 








Fig 1.—Preoperative carotid angiogram show- 
ing characteristic hypervascutar mass arising 
at the bifurcation of the common carotid artery 
(case 9). 


19 to 62 years (average, 42 years; 
Table). Eleven were white and 1 was 
black. Seven patients had tumors aris- 
ing from the right carotid body and 4 
from the left carotid body; 1 patient 
had bilateral synchronous tumors. 

All patients presented with a slowly 
enlarging, usually asymptomatic mass 
of 2 weeks’ to 25 years’ duration (av- 
erage, 59.4 months; median, 12 
months). Three experienced pain or 
tenderness, especially on manipula- 
tion of the tumor, and 1 also com- 
plained of hoarseness and dysphagia. 
Two patients were found to have hy- 
pertension which, on further evalua- 
tion, was believed to be essential. Al- 
though only 2 patients had their urine 
samples examined for catecholamines, 
no patient was believed to have a func- 
tional tumor based on signs and symp- 
toms recorded in their medical records 
or operative summaries. 


Multiple Paragangliomas 


Four patients had multiple paragan- 
gliomas. One patient (case 1) had bi- 
lateral, asynchronous, nonfamilial 
CBPGs separated by an interval of 9 
years. Two patients (cases 8 and 9) 
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Fig 2.— Malignant carotidbedy paraganglioma 
in which segments of the common, internal, 
and external carotid arteries had to be sacri- 
ficed (case 9). 


were related, father and daughter, and 
had a strong family history. of such 
tumors. The father had three syn- 
chronous paragangliomas, bilateral 
CBPGs, and a right vagal paraganglio- 
ma, discovered on initial hospitaliza- 
tion. His daughter (case 9) also had bi- 
lateral CBPGs. In addition, the father 
has a sister who had a jugulotympanic 
paraganglioma excised and his father, 
in turn, has a neck mass, presumably a 
CBPG. The fourth patient (case 11) 
had two asynchronous, nonfamilial 
paragangliomas excised, a right 
CBPG, and a right jugulotympanic 
paraganglioma, the latter discovered 2 
years after the carotid tumor. 

In case 1, the second CBPG was re- 
moved elsewhere and was not avail- 
able for this study. In ease 9, only one 
of the two CBPGs has thus far been 
removed; the other, verified by angio- 
gram, is to be removed at a later date. 
Thus, only one of the three patients 
with bilateral CBPGs (case 8} had both 
tumors removed at our medical center 
and could be compared in this study. 


Treatment anc Follow-up 


Preoperative caretid angiograms 
were obtained on all patients. Each 
demonstrated a characteristic, highly 
vascularized mass at the bifurcation of 
the common carctid artery (Fig 1). 
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Fig 3.-—-Unsuspected lymph node metastasis in case 9 (hematoxylin- 


eosin, * 125). 


Fig 5.—Perineural invasion (case 9) (hematoxylin-eosin, X250), 


All patients were treated by surgery 
and, of these, only 1 underwent preop- 
erative gelatin sponge (Gelfoam) em- 
bolization to reduce the blood supply of 
the tumor. The great vessels of the 
neck were preserved in 8 cases; how- 
ever, in 3 cases, a segment of the 
external carotid artery had to be sac- 
rificed and, in another case, portions of 
the common, internal, and external 
carotid arteries were removed (Fig 2). 

Lymph nodes, either purposely or 
inadvertently, were removed during 
excision of 12 of 13 CBPGs. The num- 
ber of nodes removed varied from one 
to 12 per tumor. All of these were be- 
nign with the exception of case 9. In 
this instance, a single excised lymph 


os 
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Fig 4.— Typical Zellballen arrangement of chief celis. Note the enlarged, 


hyperchromatic nuclei (hematoxylin-eosin, X125). 


node (0.5 cm) contained metastatic 
paraganglioma (Fig 3). The patient 
subsequently underwent a left radical 
neck dissection and all 37 additional 
lymph nodes were free of tumor. 

Follow-up was available in all 12 pa- 
tients and ranged from 15 months to 28 
years (average, 7.3 years; median, 5.6 
years). No patient thus far has devel- 
oped local recurrences and, with the 
exception of case 9, none has developed 
regional or distant metastases. The 
single patient with a malignant CBPG 
metastatic to a cervical lymph node is 
currently free of disease 15 months af- 
ter her operation. 

Four patients either had, or subse- 
quently developed, additional para- 
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Fig 6.—Vascular invasion (case 9) (hematoxylin-eosin, X315). 


gangliomas. See the “Multiple Para- 
gangliomas” section. 


Pathological Findings 


The tumors ranged from 2 to 6 em in 
greatest dimension (average, 3.8 cm) 
and were firm, rubbery, well circum- 
scribed, and invested by a thin, some- 
times focally thickened, fibrous cap- 
sule. On cut surface, most had a varie- 
gated yellow, tan, pink, red, or brown 
appearance with areas of fibrosis and 
hemorrhage (Fig 2). A few, however, 
were uniformly tan-pink or yellow- 
brown. A large artery, usually the ex- 
ternal carotid, was occasionally seen 
coursing through the tumor or at- 
tached peripherally. 
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Fig 7.- DNA histograms:illustrating diploid-tetraploid and polyploid pat- 
|o o terns: Top, Left carotid body paraganglioma removed from case 8. The 
major G,/G, population occurs ata DNA index of 1.04 and the second 
"peak occurs at a DNA index of 2.04. The second peak contains 20% of 
cells. The calls above a DNA index of 2 suggest a second S phase. Bot- 
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tom, Histogram from case 9. There are populations occurring at DNA in- 


dexes of 1.00, 1.99, and 4.02. 


Microscopically, all> tumors exhib- 
ited the typical Zellballen or alveolar 
arrangement of chief cells with ad- 
mixed, ineonspicuous sustentacular 
cells separated by a prominent capil- 
lary network (Fig 4). The alveolar 

|, clusters, for the most part, contained 
-20 to 50 cells: but some kad as few as 
- <-three or four to as many as 75 or more 
eels. The chief cells generally had an 
epithelioid appearance with mild to 
moderate amounts. of Lght to dark 
pink, sometimes clear cytoplasm, and 
uniform,.vesicular nuclei. In rare in- 
. stances, the cells had basophilic, finely 
granular cytoplasm:and, in one tumor, 
they focally assumed a spindled con- 
figuration. Chief cells with one or more 
“enlarged, pleomorphic, hyperchro- 


o matic nuclei, often with prominent 


nucleoli and intranuclear inclusions of 


cytoplasm, were observed in all cases 
(Fig 4). These cells were occasional in 
seven tumors and numerous in six tu- 
mors. 

Two tumors had mitoses. In case 7, 
only one mitosis per 10 high-power 
fields was seen, while in case 9 (the only 
malignant CBPG), there were two mi- 
toses per 10 high-power fields, one of 
which was abnormal. Three tumors 
demonstrated perineural invasion 
(cases 3, 9, and 12) and three demon- 
strated vascular invasion (cases 5, 9, 
and 11) {Figs 5 and 6). Fibrosis, some- 
times with hemosiderin deposits, was 
absent in 2 lesions, 1+ in 1, 2+ in 4, 3+ 
in 4, and 4+ in 2, All 13 tumors had 
noninvasive or circumscribed margins 
and none exhibited necrosis. A few also 
contained small, random collections of 
lymphocytes. 
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peeraa i imran, 






DNA Index 
4 


Tumor Pioidy 

Of 13 CBPGs examined, 31% were 
diploid, 23% diploid-tetraploid, 23% 
tetraploid, 15% aneuploid, and 8% 
polyploid (Figs 7 and 8). Evidence of 
tumor heterogeneity or tumor pro- 
gression was found in at least one in- 
stance. In case 1, the patient. initially 
had a biopsy of her right. CBPG before 
it was completely excised 15 months 
later. The biopsy was diploid-tetra- 
ploid, while the excised tumor was te- 
traploid. 

In patient 8 (the patient with three 
synchronous paragangliomas), the 
right and left carotid tumors were te- 
traploid and diploid-tetraploid, re- 
spectively, while the right: vagal 
paraganglioma was diploid-tetraploid 
(Fig 7, top). His daughter (case 9), who 
also was the only patient with a ma- 
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lignant CBPG, had a polyploid tumor 
(Fig 7, bottom). 


COMMENT 


Carotid body paragangliomas have 
been described in all age groups, but 
are uncommon in children!" They 
occur most. frequently in adults aver- 
aging 45 to 50 years of age. Some 
reports indicate a female predomi- 
nance,"''> others indicate a male pre- 
dominance.”"" In a collective review of 


257 cases, we found 52% males and 


48% females.: Two percent to 13% 
of the tumors are malignant’™!""* and 
approximately 10% are familial, the 
latter expressed as an autosomal dom- 
inant trait.’ 

Although our study is relatively 
small, the findings are similar to those 
> above. The average age of our patients 
was 42 years, 58% were females, 8% of 
the tumors were malignant, and 17% 
had a familial association. We, there- 
fore, believe our series to be an ade- 
quate representation of CBPGs and its 
variants. 

Our investigation indicates that ab- 
normalities in DNA content of CBPGs 
are not only common but are the rule 
rather than the exception. Of 13 cases 
examined, only 4 (31%) had a normal 
diploid pattern. Nine (69%) had ab- 
normal histograms, of which 3 (23%) 
were diploid-tetraploid, 3 (23% ) tetra- 
ploid, 2 (15%) aneuploid, and 1 (8%) 
polyploid. 

Although aneuploidy is commonly 
regarded as a sign of malignancy, this 
does not appear to be the case in 
CBPGs. Two of our patients had aneu- 
ploid tumors, yet, one (case 3) is alive 
and free of disease at 7 years and 7 
months, while the other (case 5) died of 
. histologically confirmed squamous cell 
carcinoma of the lung 2 years after re- 
~- moval of his CBPG. There was no evi- 

-dence of recurrence of his carotid tu- 
mor. 

“Our single example of a malignant 
CBPG (case 9) was only serendipi- 
tously recognized as such when a small 
lymph node attached to the specimen 
was found to contain metastatic 
paraganglioma on histologic examina- 
tion. This tumor was polyploid. Be- 
cause of experiences such as this, 

Zbaren and Lehmann’ advocate that 
all CBPGs should be excised with lim- 


ited neck dissections to detect any 
possible lymph node metastasis. 

The other patients with abnormal 
DNA histograms (cases 1, 6, 8, 11, and 
12) have remained free of disease at 
follow-ups ranging from 2 to 28 years 
(average, 10,3 years; median, 6 years). 

From the above-mentioned observa- 
tions, we conclude that the DNA ploidy 
pattern of a CBPG cannot be used to 
assess malignant potential, at least in 
patients followed for an average of 7.3 
years (median, 5.6 years). We must 
emphasize, however, that CBPGs are 
capricious tumors and that while me- 
tastases of many malignant CBPGs 
are evident either at or within 7 years 
of diagnosis,'?!*** some have not me- 
tastasized until 10 to 15 years or more 
after removal.*° 

Grignon et al” also observed that 
tumor ploidy could not be used as a di- 
agnostic criterion of malignancy in 
their study of four paragangliomas of 
the urinary bladder. Three of their pa- 
tients had aneuploid tumors and one 
had a tetraploid tumor. Two of the pa- 
tients were alive and without progres- 
sion at 2 and 7 years, respectively; one 
died of uncertain cause at 5 years; and 
one experienced multiple recurrences 
over a 22-year interval before develop- 
ing metastases. 

There have also been two recent 
studies on flow cytometric examina- 
tion of adrenal pheochromocytomas 
with conflicting results. Amberson et 
al? analyzed 19 pheochromocytomas 
and found that 6 were diploid, 4 tetra- 
ploid, and 9 aneuploid. No tumor re- 
curred over an average follow-up of 65 
months. They also concluded that ane- 
uploidy is not a specific marker of ma- 
lignancy in adrenal pheochromocyto- 
mas. Hosaka et al” studied 75 
pheochromocytomas of the adrenal 
glands and noted 23 to be diploid, 31 
tetraploid-polyploid, and 21 aneuploid. 
None of their patients with diploid tu- 
mors followed for 10 years or more de- 
veloped recurrences at metastases, 
whereas 31% of the tetraploid-poly- 
ploid tumors and 39% of the aneuploid 
tumors followed 10 years or more ex- 
hibited malignant behavior, the latter 
defined as either distant metastasis, 
local invasion, or local recurrence. In 
contrast to Amberson et al,* they con- 
cluded that flow cytometric DNA 
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ploidy measurements provide useful 
prognostic information in patients 
with adrenal pheochromocytomas. 

There is confusion in the literature, 
however, on what constitutes a malig- 
nant CBPG. We consider a tumor as 
malignant only if there is embolic 
spread to regional lymph nodes or 
more distant sites, usually to the lungs 
and bones. Direct extension into lymph 
nodes from nearby tumer does not 
qualify. Occasionally, CBPGs may in- 
filtrate adjacent soft tissues or even 
the base of the skull and, in some 
instances, cause the death of the pa- 
tient without evidence of metastases. 
Some regard these tumors as 
malignant”; we do not. We categorize 
such tumors as “locally invasive,” even 
though they may be clinically malig- 
nant. Somewhere between 0% and 
10% of CBPGs will recur following 
surgery." This is not necessarily a 
sign of malignancy, but rather inade- 
quate excision and tumor regrowth. 

Care must also be taken not to con- 
fuse bilateral and multicentric 
paragangliomas for metastasis. Ac- 
cording to Grufferman et al,’ 4.4% of 
sporadic (nonfamilial) and 31.8% of 
familial CBPGs are bilateral. These 
may appear either synchronously or 
asynchronously. They also indicate 
that familial CBPGs are less likely to 
be malignant than nonfamilial tu- 
mors, the incidence being 2.5% in the 
former and 12% in the latter. i 

We, as others before us, 73416181934 
could find no relationship between mi- 
totic activity, perineural invasion, or 
vascular invasion and clinical behav- 
ior. Perineural and vascular invasions 
were, however, observed only in tu- 
mors with abnormal DNA histograms; 
none of the diploid tumors exhibited 
these findings. There was also no cor- 
relation between nuclear pleomor- 
phism and the identification of an ane- 
uploid stem cell line. Of six tumors 
that contained numerous pleomorphic 
chief cells, two were diploid, two dip- 
loid-tetraploid, one tetraploid, and one 
polyploid. 

This study was supported by the Pathology Ed- 
ucation and Research Foundation, Department of 
Pathology, University of Pittsburgh (Pa) School 
of Medicine. 

We thank Jackie Ellis and Rosa Perri for seere- 
tarial assistance; Linda Shab and Jeff Lewis for 
illustrations; and Barb Ziegler and Michelle My- 
ers for assistance in clinical follow-up. 
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Evaluation of Mandibular Tumor Invasion 


With Magnetic Resonance Imaging 


Gregory A. Ator, MD; Elliot Abemayor, MD, PhD; 
“Robert B. Lufkin, MD; William N. Hanafee, MD; Paul H. Ward, MD 


+ Evaluating the extent of tumor inva- 
gion of the mandible is clinically important 
in the management of mandibular tumors. 
Conventional imaging studies including 
< panoramic radiography, bone scans, and 
computed tomography, as well as clinical 
‘evaluation can be unreliable in defining the 
“extent of neoplastic marrow invasion. This 
study presents the initial UCLA, Los Ange- 
les, Calif, experience with magnetic reso- 
“mance imaging in evaluating mandibular 
“invasion by benign and malignant neo- 
plasms. Magnetic resonance imaging, us- 
ing T, and T, images, was compared with 
-conventional imaging methods in 11 pa- 
‘tients with malignant lesions and nine pa- 
tients with benign lesions. In all cases, 
magnetic resonance imaging most accu- 
:rately determined the full extent of tumor 
invasion in the mandibular marrow spaces. 
‘Magnetic resonance imaging appears to 
be superior to offer clear benefits over 
< conventional imaging methods, including 
‘computed tomography, for the evaluation 
of tumor invasion of the mandible. 
(Arch Otolaryngol Head Neck Surg. 
_-9990;116:454-459) 
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T he treatment of oropharyngeal tu- 
mors is in part greatly influenced 
by the degree of tumor invasion of the 
mandible. This can determine the type 
of resection performed and may indi- 
cate the form of reconstruction. possi- 
ble. Furthermore, radiographic imag- 
ing in the preoperative assessment of 
mandibular tumors appears necessary 
for rational planning of care, Current 
imaging methods available include 
conventional transmission radiogra- 
phy, panoramic radiography, bone 
scans, and computed tomography 
(CT), but each has significant false- 
positive and false-negative rates, mak- 
ing it difficult to use one test alone. 
Clinical evaluation can also be unreli- 
able in defining the extent of mandib- 
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Histologic Diagnosis of Patients With Neoplasms 


Malignant 


Osteomyelitis, osteradionecrosis 


ular involvement because surrounding 
inflammation may obscure the pur- 
ported tumor margins. Whereas con- 
ventional imaging and clinical exami- 
nation may reveal the extent of tumor 
involvement of the mandibular cortex, 
little specific information is gleaned as 
to marrow involvement. Computed to- 
mographic scanning can give more de- 
tailed cortical resolution, but it is often 
hampered by ubiquitous dental work. 
Magnetic resonance imaging (MRI) is 
anew modality that has excellent soft- 
tissue and tumor tissue interface res- 
olution. This study was initiated to as- 
sess if the limitations of conventional 
radiographic imaging techniques 
could be overcome by MRI. The role of 
MRI in determining the extent of man- 
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Fig 1.-~Left, Normal magnetic resonance imaging. Axial plane, T, image. High signal from marrow (white) (arrowheads). 
Cortical bone is iow signal (dark) (arrows). Right, Normal magnetic resonance imaging. Coronal plane, midbody mandible. 
High signal from marrow (white) (arrowheads). Cortical bone is low signal (dark) (arrows). 


Fig 2.--Axial magnetic resonance imaging, T, image of alveolar ridge 
squamous Cell carcinoma. High-signal marrow replaced by low-signal 
tumor (white arrow). Marrow is involved to symphysis (arrowhead). Nor- 
mal marrow is shown on the teft side (black arrow). 


dible involvement by various types of 
tumors was examined and correlation 
was made with radiographic and 
pathologic findings. 


MATERIALS AND METHODS 


Twenty patients were selected for the 
study in a nonconsecutive manner from 
among all patients having MRI scans since 


1986 at UCLA Center for the Health Sci- 
ences, Les Angeles, Calif. Two patients un- 
derwent concurrent CT and conventional 
imaging. All patients had anatomie or 
pathologic confirmation at open biopsy or 
surgical extirpation. 

Magnetic resonance imaging was per- 
formed on either a 0.3-tesla permanent 
magnetic system (Fonar B-3000, Fonar, 
Melville, NY) or a 0.3-tesla iron core hybrid 
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Fig 3.—Axial magnetic resonance imaging, T, image of squamous cell 
carcinoma of the infratemporal fossa. invasion of jow-signal tumor from 
infratemporal space along inferior alveolar nerve (arrowhead). The cor- 
tex is otherwise intact (arrow). 


resistive system (Fonar B-3000M). 

All scans were obtained with a 24-cm 
surface receiver coil placed about the man- 
dible, as such a coil has been shown to be 
highly effective in defining tumor-bone 
margins.' The sections were 4mm and 7mm 
from center to center of sections. A 
256 X 256 image matriz acquired through a 
2-dimensional Fourier transform rapid 
spin echo technique was used. Images were 
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acquired in the axial plane, with coronal 
and sagittal plane images where needed. 
Seven images were obtained in 10 minutes, 
T,-weighted images with time to echo of 28 
to 90 milliseconds and time to repeat of 500 
to 2000 milliseconds were obtained. In se- 
lected cases, T,-weighted images with time 
to echo of 56 to 84 milliseconds and time to 
repeat of 1500 to 2000 milliseconds were ob- 
tained. 


RESULTS 


The age range of the 20 patients in 
this study was from 17 to 74 years, 14 
were male and 6 were female. The Ta- 
ble presents the final histopathologic 
diagnosis of the study patients. Repre- 
sentative illustrations are presented 
for particular lesions. For comparison, 
normal MRIs in the coronal and axial 
plane are also presented in Fig 1. 

Group 1 includes seven histologi- 
cally confirmed cases of squamous cell 
carcinoma. Two patients had involve- 
ment of the alveolar ridge, two pa- 
tients had anaplastic squamous cell 
carcinoma of the infratemporal fossa, 
one patient had floor of mouth involve- 
ment, one patient had a retromolar 
trigone lesion, and one patient had 
tongue involvement. In T,-weighted 
images, low-signal cortex (black) is 
replaced by high-signal tumor. Cases 
where T, images proved useful were in 
determining unexpected extension of 





tumor with marrow involvement when 
the overlying cortex appeared intact. 
This was important in this case of al- 
veolar ridge cancer where the nor- 
mally high-signal (white) marrow was 
replaced by tumor as far anteriorly as 
the symphyseal region, while the cor- 
tical margin (black) was preserved 
(Fig 2). Thus, MRI alerted the surgeon 
to perform a larger resection for a 
clinically unsuspected aggressive le- 
sion. In a case of a carcinoma of the 
infratemporal fossa (Fig 3), invasion 
of the mandible along the inferior al- 
veolar nerve is shown with clear dem- 
onstration of relatively high-signal tu- 
mor present at the foramen and invad- 
ing along the nerve into the marrow 
space. The superiority of MRI over CT 
in imaging the infratemporal fossa is 
further demonstrated (Fig 4). Mag- 
netic resonance imaging (Fig 4, left) 
shows replacement of high-signal 
marrow by low-signal tumor in the left 
condyle; a simultaneous CT (Fig 4, 
right) showed only distortion of tissue 
planes with no evidence of cortex in- 
vasion and no useful information as to 
the status of the bone marrow. 

Four cases of nonsquamous cell car- 
cinoma were also scanned. In two cases 
of acute myelogenous leukemia, MRI 
was useful in further staging the dis- 
ease. Representative scans showing 
diffuse replacement of the bone mar- 
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Fig 4.—Left, Coronal magnetic resonance im- 
aging, T, image of squamous cell:carcinoma of 
the infratemporal fossa. Gross invasion of left 
condyle by tumor (arrowhead). Low-signal cor- 
tex replaced by tumor (arrow). Right, Com- 
puted tomography performed simultaneously 
shows distortion of fascia planes in left in- 
fratemporal fossa (arrow). Bone of the candyle 
is intact. 


row are demonstrated (Fig 5, left and 
top right). T, images (Fig 5, left) 
showed decreased signal, while in- 
creased signal was seen on T,-weighted 
imaging (Fig 5, top right). The cortex 
can be easily seen and is preserved ex- 
cept in the left anterior body region. A 
panoramic radiography (Panorex) of 
this patient obtained at the same time 
showed only a 1.5-em lytic lesion at the 
left canine tip (Fig 5, bottom right). 


BENIGN LESIONS 


The second group included nine pa- 
tients with benign lesions of the man- 
dible. Included in this group are three 
cases of ameloblastoma, and one case 
each of fibrous dysplasia, hemangio- 
ma, neurofibroma, odontogenic kera- 
tocyst, osteomyelitis, and osteoradi- 
onecrosis. In the cases of amelo- 
blastoma T, scans clearly showed re- 
placement of high-signal marrow by 
low-signal tumor, whereas the lesion 
and especially the cystic components 
appeared as high signal on T, images. 
A representative case is shown (Fig 6). 
A case of a large hemangioma of the lip 
was scanned with T, images revealing 
unexpected invasion of the bone of the 
symphyseal area by the tumor (Fig 7). 
Large feeding vessels are readily seen 
on T, images as flow void areas. A large 
neurofibroma of the mandibular ra- 
mus arising from the lingual nerve is 
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Fig 5.--Lett, Axial magnetic resonance imag- 
ing (MRI), T, image of acute myelogenous leu- 
kemia Showing decreased signal from marrow 
throughout mandible (white arrowheads). Top 
right, Axial MRI T, image showing diffuse 
increased signal from marrow (black arrow- 
heads). Bottom right, Panoramic radiography 
(Panorex) of mandible performed simulta- 
neously with MRI Shows.onily Itic lesion at left 
canine tip (white arrowhead). 


presented (Fig 8). Intact cortex can be 
clearly seen although it is displaced by 
this tumor, emphasizing its benign 
nature. Cases of osteomyelitis, osteo- 
radionecrosis, fibrous dysplasia, and 
odontogenic keratocyst were also 
scanned. In this last heterogeneous 
group, MRI was useful in establishing 
the diagnosis and extent obviating 
unnecessary extensive open proce- 
dures. 


COMMENT 


Determining the extent of tumor in- 
vasion of the mandible is critical to the 
successful management of oropharyn- 
geal lesions. Accurate information al- 


lows for more thorough preoperative 
patient counseling and planning of tu- 
mor resection. For example, a tumor 
involving the anterior floor of mouth 
may require resection of the symphy- 
seal area with its attendant morbidity. 
Preoperative scanning gives the head 
and neck surgeon more information 
regarding the amount of tissue needed 
for successful tumor extirpation and 
functional reconstruction. Recon- 
structive planning is also enhanced by 
having accurate preoperative informa- 
tion as to extent of tumor involvement, 
particularly if free flaps or large re- 
gional flaps are indicated. 

Presently, there are four radiologic 
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means for evaluating possible tumor 
invasion of the mandible. These are 
plain transmission radiegraphy, pan- 
oramic radiography, bene scanning, 
and CT. However, each modality has 
its imitations. In a series of 150 pa- 
tients undergoing mandidulectomy for 
invasive oral cancer, Weisman and 
Kimmelman’ noted a 12% incidence of 
histologically proven invasion; of these 
one third did not have clinical evidence 
of tumor invasion into the mandible. It 
was also noted that rowtine mandible 
x-ray films had a 50% false-positive 
rate and a 5% false-negative rate. 
They concluded that use of routine 
x-ray films did not add significant new 
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information to clinical patient evalua- 
tion. Other investigators’ have also 
reported similar false-positive (40% ) 
and false-negative rates (7%). These 
limitations are due to the fact that 
conventional x-ray films are inade- 
quate in judging the extent of mandi- 
ble tumor invasion. 

To detect a visible, cancellous bone 
defect on plain x-ray film, a width of 
75% must be eroded.’ Panoramic radi- 
ography has a small increased sensi- 
tivity over conventional transmission 
radiography because of the absence of 
overlapping images. In an attempt to 
further increase the yield of diagnostic 
imaging studies, the use of bone scans 
was introduced. Baker et al’ evaluated 
25 patients with simultaneous pan- 
oramic radiography and bone scan- 
ning and in 4 cases (16% ) they noted a 
normal panoramic radiography but 
positive bone scans. Gross invasion 
was found at surgery in only 2 of these 
cases (8% ). Thus, bone scans also have 
a significant false-negative rate; in- 
deed, when scans are systematically 
compared with radiographs, they fall 
far short of certainty. 

Weisman and Kimmelman’ com- 
pared the sensitivity and specificity of 
bone scans with plain radiography. 
They noted that bone scans had a 
false-positive rate of 53% and a false- 
negative rate of 12%. An even higher 
false-positive rate (67% ) was noted in 
patients with large tumors. In addi- 
tion, nearly all false-positives occurred 
in patients with anterior floor of 
mouth lesions, where it is most impor- 
tant to accurately establish invasion. 
They’ concluded that bone scans are 
more sensitive than conventional 
x-ray films but have much higher 
false-positive rates and, thus, should 
be used in combination with other im- 
aging modalities. The high number of 
false-positives seen with bone scan- 
ning has been attributed to various in- 
flammatory diseases of the mandible 
including periodontal disease, old frac- 
tures, and osteomyelitis.’ 

More recently CT has been advo- 
eated as an imaging technique for 
lesions of the mandible because of good 
bone detail and good soft-tissue defi- 
nition. Close and coworkers’ per- 
formed a prospective study of 43 pa- 
tients with large (T, or larger) 





Fig 6.—Left, Axial magnetic resonance imaging, T, image of ameloblastoma showing high-signal 
marrow (arrow) replaced by low-signal tumor (arrowhead). Right, Axial magnetic resonance im- 
aging, T, image showing high-signal enhancement of tumor with cystic areas (arrowheads). 





he 


Fig 7.— Axial magnetic resonance imaging, T, 
image of hemangioma showing invasion of 
bone with replacement of low-signal cortex 
(arrowhead), Large feeding vessels are readily 
seen as flow voids (black) (arrows). 


squamous cell carcinoma of the man- 
dible. Using simultaneous CT scan and 
conventional intraoral and panoramic 
radiography, CT demonstrated histo- 
logically proven bone invasion in 11 of 
11 patients, with only 1 false-positive. 
There were no false-negatives by CT 
examination. However, the authors’ 
did point out the difficulties in using 
CT scans because of the large number 
of dental artifacts affecting the image 
both locally and throughout the im- 
aged slice. Hence, whereas CT appears 
to be sensitive, it still has limitations 
as an imaging technique. 
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Fig 8.— Axial magnetic resonance imaging, T, 
image of neurofibroma showing:displacement 
of left ramus secondary to tumor (arrowhead). 
No invasion of cortex is seen. 


This study has shown several areas 
where MRI is superior to CT in terms 
of imaging the mandible for tumor in- 
volvement. These include determina- 
tion of cortex involvement and evalua- 
tion of the bone marrow invasion. Sev- 
eral cases graphically illustrate these 
points. For example, the case in Fig 4 
involved an aggressive squamous cell 
carcinoma of the infratemporal fossa. 
The CT showed a soft-tissue mass with 
tissue plane distortion in the left in- 
fratemporal fossa but no indication of 
bony involvement. In contrast, the 
MRI demonstrated extensive erosion 
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of the medial portion of the temporo- 
mandibular jeint, which had impor- 
“tant implicatiansregarding the type of 
.- resection and reeonstruction used. In 
another case (ig 5, left.and top right) 
extensive invcivement of the mandible 
by leukemic infiltrates was demon- 
strated hy MRI. This demcnstration of 
extensive,diffisemarrow involvement 
of the entire mandible with preserva- 
tion of the cortexelearly evidenced the 
aggressive nature of the disease that 
required more extensive chemother- 
apy. In contreat only a 1.5-cm lesion at 
the left canine tip was visible by pan- 
oramic radiography (Fig 5, right). 
Magnetic resonance imaging was of 
further diagnostic assistance in that 
several lesions huve characteristic ap- 
pearances of T; and T,-weighted 
scans allowing confirmation of a clin- 
ically suspected diagnosis without the 
necessity of an oven biopsy. For exam- 
ple, in the case cf a hemangioma (Fig 
7), information as to the caliber of 
vessels and henes, the prebable histo- 
logic type of aemmangiome is available 
because of tae ‘ow-signal MRI pro- 
duced flow voiding of moving blood in 
the vasculature. This may obviate the 
need for diagaostic angiography in se- 
lected cases. ` 
io  InJarge part the advantages of MRI 
< are due to the superior spatial resolu- 
tion of the technique that allows dis- 
‘crete imaging of the cortex and adja- 
cent marrow. Although the cortex it- 
self is not cirectly seem, the relief 
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image of the cortical bone with sur- 
rounding soft tissue clearly demon- 
strates both bony and soft-tissue 
structure. In addition, T,-weighted 
MRIs effectively demonstrate the soft- 
tissue and tumor interface much more 
effectively than does CT. This is of im- 
portance because the margin of soft 
tissue between tumor and cortex is on- 
cologically important in determining 
the extent of mandible that must be 
resected in squamous cell carcinoma. 
Marchetta et al? have demonstrated 
that when there is intervening normal 
tissue between a tumor and mandibu- 
lar cortex, the probability of cortical 
involvement is low. Only with direct 
extension and invasion of the perios- 
teum was the mandible involved in a 
series of 80 patients.’ Hence, in those 
lesions not invading bone, conserva- 
tive resections are feasible (eg, mar- 
ginal resections of the mandible) with- 
out violating sound oncological princi- 
ples. A further advantage of MRI is the 
ability to obtain images in any plane 
without the need to reposition the pa- 
tient. This can be critical in getting 
satisfactory images with postopera- 
tive or debilitated patients. Future 
generation machines will be capable of 
obtaining scans in all planes simulta- 
neously allowing shorter scan times. 
In addition, the absence of radiation 
exposure with MRI is of benefit since 
the average dose of radiation delivered 
for a CT scan is significant. Serial MRI 
scans, particularly for following le- 


References 


radiological demonstration of osseous metastas- 
es: experimental observations. Clin Radiol. 
1967;18:158-162. 

5. Baker HL, Woodbury DH, Krause CJ, Saxon 
KG, Stewart RC. Evaluation of bone scan by scin- 
tigraphy to detect subclinical invasion of the 
mandible by squamous cell carcinoma of the oral 
cavity. Otolaryngol Head Neck Surg. 1982;90:327- 
336. 

6. Noyek AM. Bone scanning in otolaryngology. 
Laryngoscope. 1979;89(supp! 18):1-87, 


Arch Otolaryngol Bead Neck Surg—Vol 116, April 1990 








sions in children, are thas innocuous. 
Magnetic resonance imaging is also 
relatively unaffected by common me- 
tallic artifacts such as dental fillings, 
since only ferrous metals cause any 
significant image degradation due to 
magnetic field alterations around the 
metal. If an artifact is preduced, it will 
generally be limited to the immediate 
area of the metal object with no deg- 
radation of the entire image. 
Magnetic resonance imaging is su- 
perior to CT and other imaging mo- 
dalities available for the mandible be- 
cause of high soft-tissue spatial reso- 
lution and clear delineation of bone 
marrow and cortex. The addition of T, 
images allows improved detail of tu- 
mor margins and interface with sur- 
rounding normal tissue. The accurate 
prediction of tumor invasion permits ` 
better patient informed consent and 
preoperative planning. for resection 
and reconstruction. Scanning in any 
image plane without repositioning is 
possible and images are relatively re- 
sistant to dental artifacts. This tech- 
nology is in the early development 
stages as compared with the more ma- 
ture CT techniques and, thus, rapid 
improvement in image resolution, 
quality, and acquisition speed can be 
anticipated. In time, MRI scans should 
become less expensive, making MRI 
highly cost-effective as an imaging 
modality for the mandible. 
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‘Surgical Correction of the 


Snout Suffocation Syndrome 


Vincent L. Keipper, MD, Peter G. Chikes, MD 


è Two nursing home patients with diffi- 
culty breathing because of occlusion of 
the mouth and nares by an involuntary 
snout reflex~like mannerism have previ- 
ously been described. In both cases ad- 
` vanced dementia, edentia, and a down- 
ward-angled nasal base were present. 
Life-threatening hypoxia occurred inter- 
mittently in one case, and after becoming 
severe, was corrected by the surgical pro- 
cedure described. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:460-46 1) 


ging is associated with many phys- 
iologic and anatomical changes. 
Physicians caring for the elderly will 
-< be increasingly challenged by these al- 
_terations as the average age of their 


_ “patients rises in the future. 


In this case report, both an altered 
facial structure and abnormal brain 
-function causing a snout reflex-like 
grimace in an elderly woman combined 
-< to cause dangerous difficulty in breath- 
ing. A simple surgical approach to 
correct this problem is presented. 


REPORT OF A CASE 


_ An 80-year-old woman was a resident in 
a skilled nursing home because of chronic 
dementia of the Alzheimer type. She was 
edentulous and had a history of a stroke 
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with residual left hemiparesis and reeur- 
rent phlebitis. An electrocardiogram 
showed changes of an old inferior myocar- 
dial infarction, but no other cardiac history 
was known. She was not receiving any psy- 
chotropic medication. 

Spells of difficulty breathing, poor re- 
sponsiveness, cyanosis, and diaphoresis 
lasting several minutes were noted by the 
nursing staff. The respirations were de- 
scribed as “blowing,” and the pulse and 
blood pressure were normal to slightly ele- 
vated. A physical examination, complete 
blood cell count, chemistry profile, electro- 
cardiogram, and 24-hour Holter monitor 
recording were all unrevealing. 

After several weeks of these spells occur- 
ring at intervals of hours to days, an obser- 
vant nurse noted the patient would purse 
her lips and elevate her upper lip to ocelude 
her nares, while her mouth remained 
closed. Air exchange was severely impeded 
(Fig 1). Lifting the nose tip upward would 
break the hypoxic episodes. A bridge of tape 
from the tip of the nose to the forehead 
would provide enough traction to prevent 
the spells. 

These spells of “snout suffocation” con- 
tinued for 2 years at infrequent intervals. 
Treatment with the tape bridge was used at 
those times; when the spells became more 
and more frequent, this caused skin break- 
down at the tape sites and another means of 
control was sought: Dentures were consid- 
ered, but the patient’s worn gums and poor 
mental status prevented this approach: 
Long-term use of a nasopharyngeal tube 
was not thought to be feasible because of 
nasal and sinus complications, as well as 
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being uncomfortable and unaesthetic. One 
of the authors, who was the patient's at- 
tending physician (V.L.K.), believed surgi- 
cal intervention to be the best long-term 
approach and consulted the other author 
(P.G.C.) to perform corrective surgery. 


SURGICAL PROCEDURE 


External rhinoplasty would prevent air- 
way obstruction by raising the drooping 


Fig 1.—An 80-year-old woman with “snout 
suffocation” syndrome during one of her 
spells. The patient was supine when photo- 
graphed. 
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nasal tip. General anesthesia was necessary 
~ because of the mental status of the patient. 

After the patient's face was cleansed with 

multiple layers. of povidone-iedine and 
draped as a sterile field, the nose at the level 
cof the juncture of the upper and lower car- 
> tilages was-anesthetized with 2% lidocaine 
 (Xylocaine} with 1100000 parts epineph- 
rine. In manipulating the nose, it was de- 
termined that the nasal tip needed to be ro- 
tated apward, shortening the length of the 
nose by 1.5¢m. Therefore, an ellipse of skin 
was oatlined treneversely across the nose, 
with the wilest portion at thenasal dorsum 
measuring 1.5 em. The skin ellipse was then 
excised. Hemostasis was obtained with 
electrocautery. Fat and subcutaneous tis- 
sue were removed beth from the caudal 
portion of the upper cartilage and the 
cephalad partion of the lower cartilage. The 
cartilage was identified and found to be 
thinned. Portions of the caudal upper lat- 
eral and cephalad lower lateral cartilages 
were excised. The cartilages were then ap- 
proximated with subeutaneous sutures of 
4-0 pelyglactin 910 (Viery)),. allowing the 
nasal tip te rotate cephalad. The subcuta- 
neous layer was then closed with inter- 
rupted simple sutures of 4-0 polyglactin 
910, and the skin was-closed with 6-0 non- 
absorbable monofilament. No dressing was 
placed, and no nasal packing was used 
because of the patient's tendency to keep 
her mouth tightly shut, even when it caused 
hypoxia. 






RESULTS 


The surgical wound healed with 
minimal deformity, and the nasal tip 





Fig 2.— The same woman (as ir Fig 1) 1 month 
after surgery, also photographed while supine. 


was rotated adequately to prevent ob- 
struction of the nares when the upper 
lip was raised during the snout reflex- 
like maneuvers (Fig 2). Following the 
surgery, our patient had no more spelis 
of snout suffocation and had no appar- 
ent side effects from the operation, Six 
months after surgery she died sud- 
denly of a probable cardiac arrhyth- 
mia. 


In Other AMA Journals 


ARCHIVES OF SURGERY 

Ongoing ‘Threats’ to Biliary Surgery 
Avram M. Cooperman, MD; Jerome Siegel, MD; Hillel Hammerman, MD; Richard Neff, 
MD (Arch Surg, 1989;124:1368) 





Surgery: Correlation With Multiple-System Organ Failure 
H. Gill Cryer, MD, PhD; J. David Richardson, MD; Sarah Longmire-Cook, MD; C. Mat- 
thew Brown, MD (Arch Surg. 1989;124:13878-1385) 








COMMENT 


Our patient’s problem was believed 
to be caused by a combination ofa mo-: 
bile upper lip associated with edentia 
and involuntary snout reflex-like 
movements. Part of this mannerism 
seems to involve a pursing of the lips 
tightly, thus blocking beth the nasal- 
and oral airways. Severe dementia: 
with loss of frontal lobe funetion would 
seem to be a possible cause’ of this 
movement. For some unknown reason; 
the problem was episedie, A 

We do not believe this to be a unique. 
situation. Two womer with this prob- 
lem were described in the same nurs- 
ing facility. In another report, five 
weak senile women with a poorly.” 
patent nose were noted to have spells. 
of dangerous oronasa! obstruction. In 
the latter reference, high inspiratory 
pressure and weak oral structure were 
blamed for the nasal blockage, but the 
patients’ refusal to open ‘their mouths 
was unexplained. Perhaps this was 
also a result of poor frontal lobe func- 
tion. That all of the cases involved 
women is interesting, but may be ex- 
plained by selection bias due to the 
better longevity of women. 
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Snoring Can Be Reduced When the Nasal 
Airflow Is Increased by the Nasal 


Dilator Nozovent 


Bjérn Petruson, MD, PhD 


è The ability to breath through the nose 
can be increased above normal by dilating 
the narrow nasal valve area with the plas- 
tic nasal device Nozovent. For 10 nights, 
10 patients used Nozovent every other 
night, and the sleeping partners of the pa- 
tients judged the snoring sound level using 
a snoring score. The results showed a sig- 
nificant decrease in snoring, from moder- 

ate to slight, when Nozovent was used, or 
froma barely tolerable to a tolerable noise 
level. In about 1 night out of 4, when the 
nostrils were dilated, the sleeping part- 
ners did not note any snoring at all. An in- 
creased nasal airflow is achieved with less 
negative intrathoracic pressure, which 
presumably results in less opportunities 

. for vibrations of the soft palate. 

(Arch Otolaryngol Head Neck Surg. 
1990; 1 16:462-464) 


he nasal valve area is the most 
CA- narrow passage in the respiratory 
“tract, causing more than half of the 
total resistance to nasal respiration in 


= healthy subjects.' The proportional ra- 
_. tio between the cross-section area of 
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the nasal valve and the bony piriform 
aperture is approximately 1:1.4.? The 
cross-section area on each side of the 
nasal valve is approximately 30 mm’, 
in the middle of the nasal cavity, 120 
mm’; and in the nasopharynx, 150 mm? 
(Fig 1). 

When the nostrils were dilated with 
the plastic nasal device Nozovent, the 
airflow through the nose increased, on 
the average, from 0.68 to 0.84 L/see at 
150 Pa, or 24%. This improvement in 
airflow is comparable with that ob- 
served when nose drops are used for 
decongestion of the nasal mucosa in 
healthy subjects.* Nozovent thus im- 
proves nasal airflow so that it in- 
creases above normal, and it becomes 
much easier to breath through the 
nose. To see if nasal breathing could be 
improved during the night, 50 subjects 
used the dilator during a test, period, 
and 40 (80%) of the 50 subjects noted 
that they slept better when using it. 
Some of the test subjects also found 
that they snored less than before. To 
evaluate the effect of Nozovent on 
snoring, 10 patients who snored regu- 
larly were tested. 


PATIENTS AND METHODS 
Patients 


The study group consisted of 8 men and 2 


women between 25 and 52 years of age- 
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(mean, 39. years) who, on the-average, had 
been snoring for more than 8 years. When 
asked about the loudness of the snoring, 2 
patients said their sleeping partner was 
awakened a couple of times during the 
night; 5, several times; and 3, continuously. 
Six patients snored in all sleeping positions. 
A slight septum deviation was observed in 
3 patients, and 1 had a slightly narrowed 
nasal valve. 


Nozovent 


Nozovent is produced in a medical-grade 
plastic, which, after tests, has been ac- 
cepted as a USP Cass VI Plastic by the Food 
and Drug Administration. The shape, 
which has been design patented, was 
formed and tested to fit in most Caucasian 
noses (Fig 2). 

To prevent the dilator from falling out 
spontaneously, the end tabs are pressed 
against the skin in the lateral walls of the 
nasal vestibules, not against the vulnerable 
mucosa. The outsides of the end tabs are 
covered with knobs to increase‘friction, and 
the inferior parts of the tabs are shaped to 
fill the floor of the nasal vestibulum like a 
hook, When positioned in place for a couple 
of minutes, the pressure against the skin is 
accepted by most people like a watch is on 
the wrist (Figs 3 and 4). 

During the day, Nozovent does not fall 
out spontaneously; during sleep, it might 
fall out when the nose is put into the pillow; 
which happens about 1 night in 5. By 
applying a plaster on the skin of the nostril 
from one side of the nose to the other, 
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Fig 2.—-Drawing of Nozovent. 








Lcsemnnnionneeninininnnivnpcarit anemia 


Fig 1.>-The nase! valve area is the narrowest passage in the respiratory tract, with a cross-sec- 
tion area of approximately 30 mm? (1); in the middle of the nasal cavity, the area is about 120 mm? 
(2); and inthe mesopharynx, iis approximately 150 mm? (3). 


alongside the bar of the dilator, a better 
fixation.in the nose is achieved. 


Snoring Score 


After a training period of 1 week, the fol- 
lowing 10 nights constituted the test period. 
Each of the 10 patients had to sleep every 
second tight with the dilator, ie, 5 nights 
with if and 5 nights without it. 

Every morning the patient-had to consult 

‘the sleeping partner, and together they 
scored the snoring during the past night 
using scale from 0 te 2 points (0, no snor- 
ing; 1, slight snoring, 2, moderate snoring; 
and 3, severe snoring). In all, 50 nights with 
and 50 nights without Nozovent were 
scored. 






RESULTS 


The total score for the nights when 
Nozovent was used was 45 points, and 
for the nights witheut it, it was 95 
points, a highly significant difference 
(P< 001), which, en the average, 
means a decréase from moderate to 
slight snoring. The tctal score for each 
patient is shown in Fig 5 

When Nozovent was used, 14 out of 
50 nights were slept threugh without 
the sleeping partner hearing any snor- 
ing, compared with 1 night without it. 
Without the dilator, severe snoring 
was noted during 12 nights vs 1 night 
with it. 

All of the patients wanted to sleep 
with Nozoveat in the future. In two 
patients it did fall out during rotation 
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Fig 4.—The same nose seen in Fig 3 with a 
Nozovent in position. 


Fig 3.—-A man’s nose shown from below. 
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Fig 5.— The total snoring score for each of the 10 patients who slept 5 nights with and 5 nights 
without Nozovent. For each night the snoring score was as follows: 0, no sporing; 1, slight snor- 
ing; 2, moderate snoring; and 3, severe snoring. 
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2 in bed some of the nights and had to be 
-put back into the nose when the patient 
woke up during the night. 


COMMENT 


«Snoring can be very disturbing to a 
good. social life. In the beginning, the 
< nonsnoring partner in a relationship is 
“the one who suffers the most from 
< these nightly noises, but during the 


- following years the snorer himself be- 


-comes aware of his snoring; he wakes 


- himself up, gets a dry throat, and is 


sleepy in the morning. When the nasal 
. breathing was increased above normal 

during the night by dilating the nos- 
trils with Nozovent, some sleeping 


» partners of pretest subjects noted less 


snoring than usual. In planning this 
study, it was decided to use the sleep- 
ing partners as judges of the snoring 
sound level. From a scientific point of 
view, a measurement in decibels would 
be preferable, but in social everyday 
life it is the opinion of the sleeping 


1, O'Neill G, Tolley NS. Theoretical consider- 
ations of nasal airflow mechanics and surgical 
implications, Clin Otolaryngol. 1988;13:278-277. 

2. Bachman W, Legler U. Studies on the struc- 
ture and function of the anterior section of the 
nose by means of luminal impression, Acta Oto- 


partner that is of most interest. 

To make the testing period and the 
scoring as simple as possible, the snor- 
ing scale contained only four steps. The 
results from this study showed that, on 
the average, there was a decrease in 
snoring from moderate to slight with 
Nozovent, or, in other words, from a 
barely tolerable to a tolerable noise 
level. In about 1 night out of 4, when 
the nasal dilator was used, the sleeping 
partners did not note any snoring at 
all; ie, they were not disturbed in their 
sleep to the degree that they heard 
any snoring. Without Nozovent, no 
snoring was noted in only 1 night out 
of 50. On the contrary, severe snoring 
was more common during nights with- 
out the dilator: in 1 night out of 4 the 
sound was intolerable to the sleeping 
partner. 

When the narrow nasal valve area is 
dilated by Nozovent, the airflow 
through the nose is increased above 
normal and less negative intrathoracic 
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ARCHIVES OF INTERNAL MEDICINE 
Enalapril-Induced Cough 
Gary R. Gibson, MD (Arch Intern Med. 1989;149:2701-2708) 


pressure is needed for inspiration. Pre- 
sumably, in some cases, this lesser 
pressure is not sufficient to start the 
vibrations of the palate and soft tis- 
sues of the throat needed for genera- 
tion of the snoring sounds. In other 
cases, when the vibrations start, the 
sound level seems to be lewer. 

Until now, the only efficient nonsur- 
gical treatment for snoring has been 
the use of an airstream through the 
nose (continuous positive airway 
pressure). When Nozovent is used, the 
airflow through the nose can be created 
by a less than normal negative pres- 
sure, which obviously is efficient in 
some, but not all, cases. As this ther- 
apy for snoring is new, further inves- 
tigations have to be performed, and 
are in progress. So far, the dilation of 
the nostrils with Nozovent seems to be 
a simple and safe way to reduce snor- 
ing. 


nology. 1981:19:167-172. 

5. Berry RB, Block AJ. Positive nasal airway 
pressure eliminates snoring as well as obstructive 
sleep apnea. Chest, 1984;85:15-20. 


Reduced Susceptibility to Syncope During Postural Tilt in Old Age 
Lewis A. Lipsitz, MD; Elizabeth R. Marks, MS; Julia Koestner, BSN; Palmi V. Jonsson, 
MD; Jeanne Y. Wei, MD, PhD (Arch Intern Med. 1989;149:2709-2712) 


Screening for the Multiple Endocrine Neoplasia Syndrome Type I 
Hans F.A. Vasen, MD; Cornelis B. H. W. Lamers, MD; Cees J. M. Lips, MD (Arch Intern. 
Med. 1989;149:2717-2722) 
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) Characterization of a Chemotactic Defect 
| in Patients With Kartagener Syndrome 





Robert J. Walter; PhD; John R. Danielson, MD, PhD; Hernan M. Reyes, MD 


è Kartagener syndrome (K5) is an auto- 
somally: imneritad recessive condition 
characterized by situs inversus, bron- 
chiectasis, «and chronic sinusitis. Ciliary 
dynein, the: mechanochemical force gen- 
erator in cicary movement, is deficient in 
patients with KS, We examined blood sam- 
ples from two patients and tissue biopsy 


p specimens from five patients and found: 


(1) no significant defect in neutrophil or 
“monocyte achemotaxis in response to 
- formyipeptide chemoattractant; (2) no al- 
> terations ir centriolar structure, but sig- 
nificantly more centriole-associated mi- 
crotubules in KS neutrophils and mono- 
cytes than in control leukocytes; and (3) a 
marked reduction in KS fibroblast chemo- 
taxis in response to fibronectin compared 
with contre: fibroblasts. The significance 
of these cellular defects in KS is de- 
scribed. 
{Arch Oxolaryngol Head Neck Surg. 
1990; 1 16:455-469) 









ae syndrome (KS) is an 
autosomally inherited recessive 
condition characterized by situs inver- 
sus, brorchiectasis, and chronic 
sinusitis.'- Estimates for the preva- 
lence of this syndrome vary but it af- 
fects approximately 1 in 20000 indi- 
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viduals in the general population. The 
situs inversus, a left to right mirror- 
image inversion of the thoracic and 
abdominal organs, may be complete or 
partial. The syndrome is frequently 
not diagnosed until the second or third 
decade of life when the bronchiectasis 
has reached a point where hospitaliza- 
tion may be required. Chronic inflam- 
mation of the upper respiratory tract 
may present as sinusitis or as a breath- 
ing, speech, or otologie problem. Pa- 
tients are primarily treated symptom- 
atically, with some requiring postural 
drainage to facilitate mucociliary 
clearance. 

The pathogenesis of KS has been 
obscure until recent years when it was 
discovered that cilia and flagella from 
these patients lack the dynein side- 
arms normally associated with the cil- 
iary A-tubules.** These side-arms are 
responsible for hydrolyzing adenosine 
triphosphate to adenosine diphos- 
phate and transducing the energy re- 
leased into the force used in bending 
cilia and flagella. Due to its absence, 
the cilia and flagella of these patients 
exhibit little or no motility. In patients 
with KS, mucociliary transport is de- 
ficient, males are sterile with immotile 
sperm, and females exhibit fertility 
problems that may be associated with 
dysfunctional oviductal cilia.’ 

Kartagener syndrome is a subgroup 
of the condition known as primary cil- 
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iary dyskinesia. This latter designa~. 
tion represents the most general clas- 
sification of syndromes originating 
from structural defects of cilia. Pri» 
mary ciliary dyskinesia is defined as 
any condition where ultrastructural 
defects in cilia are seen in conjunction 
with ciliary immotility or: defectiv: 
motility with or witheut situs inver 
sus, Other types of ciliary defects fall 
ing under this same general classifica- 
tion include radial spoke deficiency,” 
ciliary microtubule transposition,’ and 
missing or misaligned central singlet 
microtubules. Each of these struc- 
tural alterations also results in abnor- 
mal or reduced ciliary motility. 

In KS, itis believed that forms of cell 
motility other than ciliary and flagel- 
lar movement may also be affected by 
the dynein deficiency and that these 
effects may be related to the clinical 
manifestations seen in KS. Indeed, 
other motility-related defects have 
also been reported in patients with KS 
(Table 1). These include decreased neu- 
trophil random locemotion®™ and 
chemotaxis”"'""" as well as decreased in 
vitro skin fibroblast random = leco- 
motion. The studies presented herein 
provide further information about 
chemotaxis in neutrophils, new. find- 
ings on monocytes and fibroblasts, and 
also an assessment of the leukocyte 
microtubule cytoskeleton in patients 
with KS. 
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PATIENTS, METHODS, 
AND MATERIALS 
Patients and Biopsy Methods 


Patients with clinically confirmed KS ex- 
hibiting situs inversus and a history of 
bronchiectasis, chronic upper respiratory 
tract infection, and otitis media were 
studied. Samples from age-matched ‘control 
subjects (n = 10) free of clinical symptoms 
were also examined. For venipuncture, 10 to 
15 mL of blood was drawn into heparinized 
tubes and leukocytes were isolated as dè- 
scribed below. Skin biopsy specimens were 
obtained by removing a full-thickness 
punch of skin through the dermal level from 
the medial forearm. This punch was taken 
aseptically using local anesthesia (subcu- 
taneous 1% lidocaine without epinephrine). 
Biopsies of ciliated nasal epithelium were 
performed on patients with KS and on 
healthy volunteers using a sharp ear 
curette introduced onto the middle tur- 
binate through the nose. Nasal ciliary bi- 
opsy specimens were placed in N-2-hydrox- 
yethylpiperazine-N-2-ethanesulfonic acid 
(HEPES)-buffered salt solution (see below) 
and examined using phase contrast micros- 
copy or were fixed immediately and pre- 
pared for electron-microscopic examina- 
tion as described below. Nasal cilia from 
patients with KS showed little or no motil- 
ity when viewed in the light microscope, 
whereas those of control donors displayed 
vigorous movement. Results from studies of 
five separate patients with KS are pre- 
sented; five KS fibroblast cell lines and 
blood samples from two patients with KS 
were studied. Blood samples from other pa- 
tients with KS were not available. All sub- 
jects lacked active respiratory tract infec- 
tion and were taking no medications (Ta- 
ble 2). 


Cell Culture Conditions 


Skin explants from punch biopsy speci- 
mens were diced, suspended in culture me- 
dium, and placed into 35-mm culture dishes. 
Fibroblasts were maintained in continuous 

< culture in Dulbecco's modified Eagle’s me- 
dium supplemented with double-strength 
amino acids, double-strength glutamine, 
100 U/mL of penicillin, 100 ug/mL of strep- 
tomycin, and 10% fetal calf serum and were 
used between passage numbers 8 and 18. 
“Cells were maintained at a pH of 7.2 ina 
~ water-jacketed carbon dioxide incubator at 
87°C and harvested from flasks using 0.1% 
trypsin with 0.2 mmol/L of ethylenedia- 
minetetraacetic acid. They were centri- 
fuged at 500g for 5 minutes, resuspended in 
‘fresh medium, counted using a hemacytom- 
eter, and then loaded into chemotaxis 
chambers. Cultures were stained for myco- 
< plasma using 2,2(4 - hydroxyphenyl) - 6 - 
benzimidazolyl - 6 - (1 - methyl - 4 - piper- 


Table 1.—Cellular Defects. in Kartagener Syndrome 


Defect 


Cell. Type References 





Dynein arm deficiency, 
inner and/or 
outer arms 


Sperm, respiratory tract, 3-5 
fallopian tube 





Reduced ciliary motility 


Respiratory epithelium 





Altered random motility 


Polymorphonuclear leukocytes 





Decreased random motility 


Fibroblasts 








Reduced chemotaxis 


Polymorphonuclear leukocytes 





Decreased centriolar 
microtubules 


Potymorphonuclear leukocytes 





Decreased intramembranous 
particles on plasma 
membrane 


Polymorphonuclear leukocytes 





Reduced magnesium, adenosine 
triphosphatase 


Patient 


Respiratory epithelium 





Age of 
Donor, y 





21 





6 





10 





19 





1 
2 
3 
4 
aa 


*F indicates female; M, male. 





18 





+Patients from whom blood samples for neutrophil and monocyte chemotaxis studies were obtained. 


azyl) - benzimidazole (Hoechst 33258) and 
examined using fluorescence microscopy," 
but no mycoplasmas were detected. 


Leukocyte Isolation 


Neutrophils and mononuclear leukocytes 
were isolated from venous blood. Erythro- 
cytes were sedimented at 1g in 1.25% dex- 
tran (pyrogen free) and the leukocyte-rich 
plasma was drawn off. Two milliliters of 
plasma was diluted with an equal volume of 
buffer containing 140 mmol/L of sodium 
chloride, 10 mmol/L of potassium chloride, 
10 mmol/L of HEPES, 5 mmol/L of glucose, 
and 2 mg/mL of bovine serum albumin 
(HEPES- buffered salt solution, pH 7.4) and 
layered onto 1 mL of buffered metrizamide 
(lymphocyte separation medium). This dis- 
continuous gradient was centrifuged at 
500g for 5 minutes at room temperature. 
The mononuclear cells at the interface were 
removed and the neutrophil pellet resus- 
pended. The neutrophils were rinsed in 
HEPES-buffered salt solution containing 2 
mmol/L. of ethylenediaminetetraacetic 
acid, and contaminating erythrocytes were 
lysed by hypotonic shock. The mononuclear 
fraction was diluted with 5 mL of HEPES- 
buffered salt solution containing 2 mmol/L 
of ethylenediaminetetraacetic acid and 
2.5% dextran and centrifuged for 5 minutes 
at 500g. The platelet-rich supernatant was 
aspirated off and the washing procedure 
repeated on the resuspended cell pellet. 
Cells were resuspended in HEPES-buff- 
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ered salt solution containing 1 mmol/L of 
magnesium chloride and 0.2 mmol/L of cal- 
cium chloride, counted usinga hemacytom- 
eter, diluted to 4 xX 10° cells per milliliter, 
and loaded into chemotaxis chambers. 


Chemotaxis and 
Chemokinesis Measurements 


Fibroblasts harvested by trypsinization 
were suspended in serum-free HEPES- 
buffered Dulbecco's modified Eagle’s me- 
dium (10° cells per milliliter), Affinity- 
purified bovine serum fibronectin was se- 
lected as the chemoattractant, since 
fibronectin is normally synthesized by fi- 
broblasts in vitro and in vivo, where it 
functions both as a cell-substrate attach- 
ment factor and as a chemotactic agent.” 
This compound is involved in embryogene- 
sis, inflammation, and wound healing." Fi- 
bronectin (0 to 12 ug/mL) in HEPES-buff- 
ered Dulbecco’s modified Eagle’s medium 
was placed into lower wells of a 48-well 
chemotaxis chamber (Neuroprobe, Cabin 
John, Md). A polyvinylpyrrolidone-free 
polycarbonate filter (Nucleopore, Pleasan- 
ton, Calif) with 5-um pores was pretreated 
with 0.001% poly-L-lysine for 10 minutes, 
rinsed, dried, and placed over these lower 
wells, Suspended fibroblasts (25 uL; 25000 
cells) were placed into the upper wells and 
either additional media or media with fi- 
bronectin was also added (25 L). Chambers 
were then incubated at 37°C in a humidified 
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Fig 1.—High magnification electron micrographs of centriole pair from normal (left) and single centriole from Kartagener 
syndrome (KS) (right) neutrophils showing centriole-associated microtubules. Note the large number of microtubules in 
the neutrophils from patients with KS compared with the number seen in the neutrophils from control subjects (magnifi- 


vocation bar, 0.5 um). 


incubater far 4 hours. This incubation was 
terminaced’by removing the filter from the 
chamber, fixing it in methanol, scraping the 
adherent, ronmigrated cells off the top of 
the filter, and staining the migrated cells on 
the underside of the filter with Lillie’s he- 
matoxytin. Filters were then dried onto 
glass sides, mounted, and cell nuclei 
counted: at x400 magnification. Samples 
were run in triplicate and five microscope 
fields imeach well were counted. 

For leukocyte chemotaxis studies, for- 
myl-meihionyl-leucyl-phenylalanine was 
chosen us the chemotactic agent. Formyl- 
methiory!-teucyl-phenylalanine is a potent 
chemoa:trattant that is a synthetic analog 
of a naturally occurring bacterial peptide.” 
Similar-or identical peptides are released 
by baezerm infecting human wounds.” 
Formyl- meethiony! - leucyl - phenylalanine 
was placed into the lower wells of the mul- 
tiwell ehemotaxis chamber and purified 
neutrophils or monocytes were loaded into 
the upper wells (25 uL; 20000 cells). Filters 
were net pretreated with poly-L-lysine and 
assays were run fer 2 hours at 87°C2)" 


Electron Microscopy and 
Microtubule Counts 


Nasal epithelium biopsy specimens were 
fixed in 3% glutaraldehyde, 4% tannic acid, 
0.1 mol4L cf cacodylate, at a pH of 7.4 for 3 
hours a‘ roam temperature. Tissue samples 
were then rinsed, postfixed in 1% buffered 
osmium tecroxide, dehydrated, sectioned, 
and stained. Electron micrographs con- 
firmed thas cilia from patients with KS 
partially or totally lacked inner and outer 


dynein side-arms. 

Pellets of purified monocytes or neutro- 
phils were fixed in 1% glutaraldehyde, 1% 
paraformaldehyde in 0.075 mol/L of ca- 
codylate buffer, at a pH of 7.2 at room tem- 
perature for 1 hour. These specimens were 
then postfixed in 1% osmium tetroxide for 
30 minutes, dehydrated in ethanol series, 
embedded in epoxy resin (Epon 812), sec- 
tioned, and stained with uranyl acetate- 
lead citrate.” Sections were examined and 
photographed using an electron microscope 
(JEOL 1008). 

For microtubule counts, cells displaying 
one or both centrioles in a given section 
were photographed at X40000, and the 
number of microtubules counted within a 4 
um? area centered on the centriole(s). Twen- 
ty-five neutrophils and 25 monocytes from 
each patient with KS and from each control 
were examined. Photography and quanti- 
tation were performed in a blinded fashion. 


Statistical Analysis 


For all chemotaxis data, assays were run 
in 2 to 5 separate experiments and at each 
chemoattractant concentration triplicate 
wells were counted. The means of cell 
counts from triplicate wells were compared 
for control and KS groups using paired or 
mean ¢ tests. For microtubule counts, mean 
microtubule numbers from control and KS 
leukocytes were also compared using ¢ tests. 


RESULTS 


Centrioles from leukocytes of pa- 
tients with KS (Fig 1) showed no ap- 
parent alterations compared with 
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those from contro! subjects. However, 
counts of centriole-associated miero- 
tubules revealed that the numbers of 
microtubules in KS leukocytes were 
elevated (Table 3). Kartagener syn- 
drome neutrophils showed an average 
of 62% more microtubules than did 
control neutrophils (P <.05) and KS 
monocytes had 41% more microtu- 
bules than did control monocytes 
(P < .05). 

Multiwell micropore chemotaxis as- 
says were performed to ascertain the 
migratory capabilities of leukocytes 
and fibroblasts from patients with KS. 
The chemotactic response of neutro- 
phils from contro! subjects and from 
patients with KS to formylpeptide at 
three different concentrations was ex- 
amined (Fig 2). At each concentration 
of chemoattractant used, a consis- 
tently greater chemotactic response is 
seen in the neutrophils from patients 
with KS than in the neutrophils from 
control subjects. These differences, 
however, were not statistically signif- 
icant. The chemotaxis of monocytes 
from control subjects and from pa- 
tients with KS was also compared (Fig 
3) and was found to be similar. 

Figure 4 shows the results of chemo- 
taxis assays of eultured fibroblasts 
grown from skin biopsy specimens 
taken from control subjects and from 
patients with KS. These cells re- 
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Table 3.—Counts of Centriolar Microtubules From Control and Kartagener Leukocytes * ` 





Microtubule Counts 



















































































“For microtubule counts, cells displaying one or both centrioles in a given section were photographed at 


(Mean + SD) 
Patient Group Patient Neutrophils Monocytes 
Control 1 19.9 + 46 22.4 + 5.4 
2 22.2 + 6.1 23.9 + 4.9 
3 216+ 63 26.8 + 6.8 
4 23.7 + 6.3 23.2 + 8.4 
5 23.0 + 3.5 26:9 + 7.0 
Mean + SEM 22.1 + 0.6 24.4 + 0.8 
Kartagener syndrome 1 26.4+ 48 43.8 + 6.86 
2 47.1 + 7.2 28.2 + 3.9" 
Mean + SEM 36.7 + 10.3t 36.0 + 7.8t 





1X40 000, and the number of microtubules counted within a 4-um? area centered on the centriole(s). Twenty-five 
cells from each patient with Kartagener syndrome and from each control subject were examined. 


TP < .05 compared with control group. 


sponded to chemotactic gradients of 
fibronectin. Fewer fibroblasts mi- 
grated compared with leukocytes, but 
this is as expected since fibroblasts are 

“known to locomote at a much slower 
rate than do leukocytes. Chemotaxis 
was reduced by 34% at 1.5 ug/mL, by 
47% at 6.0 ng/mL, and by 48% at 12 
ug/mL of fibronectin. All of these re- 
ductions were statistically significant 
(P <.02) when compared with fibro- 
blasts from normal age-matched con- 

' trol subjects at similar culture pas- 
sages. 


COMMENT 


In this study, we examined tissue 
-samples from a total of five patients 
with KS and several control subjects to 
ascertain the extent of the cellular de- 
fect expressed in KS. Ciliary dynein 
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1 
Formylpeptide Concentration, nmol/L 
¿Fig 2.+-Chemotaxis of neutrophils from two 
patients with Kartagener syndrome (KS) and 
five control subjects in response to formylpep- 
tide at three different concentrations (1, 10, 
‘and. 100 nmol/L). The number of ceils ob- 
served per high-power field (X400 magnifica- 
` tion): was counted. Samples were run in tripli- 
“-cate wells and five fields from each well were 
< counted and averaged for each subject at each 
=e concentration of formylpeptide. Although KS 
neutrophils consistently exhibited greater 
_oghemotaxis, no statistically significant differ- 
< ences were noted. 





was deficient in both patients, but no 
significant difference was seen in neu- 
trophil or monocyte chemotaxis in re- 
sponse to formylpeptide chemoattrac- 
tant. Further, no alterations in ċentri- 
ole structure were observed, but a 
significant increase in the number of 
centriole-associated microtubules was 
observed in KS neutrophils and mono- 
cytes. Finally, the chemotaxis of KS 
fibroblasts was markedly reduced 
compared with control fibroblasts. 
The ciliary dynein deficiency found 
in patients with KS is believed to be 
responsible for the reduction or ab- 
sence of ciliary motility seen in these 
patients.“ This ciliary immotility is 
believed to be the underlying cause of 
all the clinically manifested symptoms 
of this syndrome. A great number of 
malformations or diseases have been 
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Fig 3.—Chemotaxis of monocytes from two 
patients with Kartagener syndrome (KS) and 
five control subjects in response to formyipep- 
tide at three different concentrations (1, 10, 
and 100 nmol/L). The number of celis ob- 
served per high-power field (X400 magnifica- 
tion) was counted. Samples were run in tripli- 
cate wells and five fields from each well were 
counted and averaged for each subject at each 
concentration of formylpeptide. No statistically 
significant differences were found. 
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catalogued in the KS population, but 
most of these are no more frequent 
than in the general population and are 
probably unrelated to the underlying 
cause of KS. However, bronchiectasis, 
sinusitis, otitis media, reproductive 
abnormalities, and situs inversus are 
common in KS and almost certainly 
due in some measure to ciliary immo- 
tility. 

Alterations in leukocyte function in 


; patients with KS might significantly 


reduce their ability to resist respira- 
tory infections. Leukocyte adherence, 
phagocytosis, bacterial killing, lysoso- 
mal enzyme release, chemilumines- 
cence, and random motility have been 
studied and were found to be 
normal.-4 However, neutrophil ran- 
dom motility and chemotaxis have also 
been examined and found to be altered 
or reduced by some investigators.®!02"4 
Such alterations could compromise the 
immune response to infection result- 
ing in increased frequency and sever- 
ity of infection. In this study, we have 
observed no significant reduction in 
the chemotactic response of KS neu- 
trophils or monocytes to formylpep- 
tide chemoattractant. This finding 
may be related to the small KS sample 
size or may indicate that the chemo- 
taxis defect is specific for the chemoat- 
tractant used. Similarly, Escudier et 
al” and Corkey et al” reported normal 
or elevated neutrophil chemotaxis in 
response to bacterial formylpeptide. In 
most of the studies where a chemotaxis 
defect was observed, activated serum 
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Fig 4.—Chemotaxis of cultured fibroblasts 
from five patients with Kartagener syndrome 
(KS) and five contro! subjects in response to 
fibronectin. The number of cells observed per 
high power field (X400 magnification) was: 
counted. Samples were run in triplicate wells 
and five fields from each well were counted and 
averaged for each subject at each concentra- 
tion of formylpeptide. Standard errors of the 
mean are shown as bars, and asterisks indi- 
cate KS groups that differ significantly 
(P< .02) from controls. 
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was usel as the chemotactie stimulus. 
Thus, it seems that KS leukocytes may 
respond poerly to serum chemoattrac- 
tants but normally to formylpeptide. 
o: Mderatubales are: believed to func- 
_ tion in imparting directionality to cell 
_ locomotion.” Reductions in microtu- 
- -bule numbers (as with colehicine) or 
alterations of mieretubule-associated 
_ proteins (such as dynein or microtu- 
 - bule-associuted protein 1C) may di- 
minish chemotactic responsiveness. 
When KS neutrophils and monocytes 
are compared with leukocytes from 
control subjects, microtubule counts 
indicated significantly increased num- 
bers of microtubules in KS leukocytes. 
This runs counter to data trends re- 
potted by Afzelius et al," although no 
statistically signiicant differences 
/ were showrin that study. Further, the 
microtubule counts reported in that 
study were extremely low for all 
groups, suggesting that microtubules 
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may have been lost during fixation and 
subsequent preparation, or not visual- 
ized due to excessive section thickness. 
The increased microtubule numbers 
observed herein may be a compensa- 
tory mechanism correcting for defi- 
cient dynein or other microtubule-as- 
sociated proteins. 

Since microtubule numbers were al- 
tered in KS leukocytes, and KS fibro- 
blast chemotaxis was noticeably re- 
duced compared with that of control 
subjects, the KS defect apparently is 
expressed even in non-ciliated somatic 
cells.’ Such a cellular defect could be 
accounted for in two possible ways. (1) 
Dynein is deficient in these somatic 
cells. Thus, cellular activities ordi- 
narily requiring dynein would be in- 
hibited in its absence. Dynein has only 
recently been found in somatic cells 
but its functions in these cells remain 
hypothetical.” (2) Dynein deficiency 
does not account for all cellular defects 
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in KS. A second, unknewn alteration 
may be responsible for the chemotac- 
tic defect in fibroblasts and the micro- 
tubule alterations in leukocytes. Qual- 
itatively, the microtubule cytoskeleton 
and microtubule-associated proteins 
of KS fibroblasts appear identical to, 
control fibroblasts," but certain spe- 
cies of high-molecular-weight proteins 
(perhaps dynein or kinesin) may be 
deficient in these cells.” Such a defi- 
ciency may he pivotal ingenerating the 
cellular defects and eventually the 
clinical manifestations seen in KS. 
Further work in characterizing these 
proteins and elucidating their func- 
tions is currently in progress. 


This work was supported by a grant from the 
Chicago (Ill) Lung Association. 

We thank John V. Krewer for excellent techni- 
cal assistance, Lewis Gibson, MD, for his: assis- 
tance in obtaining patients for this study, and the. 
staff at the University of Illinois Blood Bank for 
their help in obtaining normal blood samples. 


well micro chemotaxis assembiy for rapid and ac- 
curate measurement of leukocyte migration. 
J Immunol Methods. 1980;33:289-247. 

22. Harvath L, Falk W, Leonard EJ. Rapid 
quantitation of neutrophil chemotaxis: use of a 
polyvinylpyrrolidone-free polycarbonate mem- 
brane in a multiwel) assembly. J Immunol Meth- 
ods. 1980;37:39-45. : 

23. Sato T. A modified methed for lead staining. 
J Electron Microsc, 1967:16:188-140. 

24. Escudier E, Escalier Dy Homasson dP; 
Pinchon M-C, Bernaudin J-F. Unexpectedly nor~: 
mal cilia and spermatozoa im am infertile man 
with Kartagener’s syndrome. Hur J Resp Dis, 
1987;70:180-186. 

25. Corkey CWB, Minta JO, Turner JAP, Bigger 
WD. Neutrophil function in the immotile cilia 
syndrome. J Lab Clin Med. 1982;99:834-844. 

26. Malech HL, Root RK, Gallin JI. Structural 
analysis of human neutrophil. migration: centri- 
ole, microtubule, and microfilament orientation 
and function during chemotaxis. J Cell. Biol. 
1977;75:666-693. 

27. Paschal BM, Shpetner HS, Vallee RB. MAP 
1C is a microtubule-activated’ ATPase which 
translocates microtubules in vitro and has dy- 
nein-like properties. J Cell Biol 1987;105:1273- 
1282. 

28. Allen RD, Weiss DG, Hayden JH, Brown 
DT, Fujiwake H, Simpson M.. Guiding movement 
of and bidirectional transposition along single 
native microtubules from squid axoplasm: evi- 
dence for an active role of microtubules in cyto- 
plasmic transport. 7 Cell Biol..1985;100:1736-1752. 

29. Walter RJ, Stromska DP. Spontaneous mo- 
tility in Kartagener fibroblasts. Fed Proe. 1984; 
199:122. Abstract. 


Kartagener Syndr 












-Clinical Notes 


Facial Reconstruction for 


- Radiation-Induced Skin Cancer 


William R. Panje, MD, Thomas J. Dobleman, MD 


eè Radiation-induced skin cancers can 
be difficult to diagnose and treat. Typi- 
cally, a patient who has received ortho- 
voltage radiotherapy for disorders such as 
acne, eczema, tinea capitis, skin tubercu- 
losis, and skin cancer. can expect that ag- 
gressive skin cancers and chronic radio- 
dermatitis may develop. subsequently. 
Cryptic facial. cancers can lead to me- 
tastases. and death. Prophylactic: wide- 
field excision. of previously irradiated fa- 
cial skin that has been subject to multiple 
recurrent skin. cancers is suggested as a 
method of deterring future cutaneous ma- 


©. fignancy and metastases. The use of tis- 


sue. expanders and full-thickness skin 


\ grafts offers an expedient and successful 


method of subsequent reconstruction. 
{Arch Otolaryngol Head Neck Surg. 
1990; 116:470-474) 


a poate with facial skin cancer that 
usually develops many years after 
exposure to superficial ionizing radia- 
tion.can often develop multiple recur- 
~~ rences. Unlike isolated basal cell can- 
: cers that arise in nonirradiated skin, 
cutaneous cancer that originates in 
“previously irradiated skin tends to be 
difficult to detect. Delay in tumor iden- 
tification can lead to metastases and 
death. Skin cancer can be multifocal 
and difficult to identify clinically by 
both the patient and/or the physician. 
Once regional or distant metastases 
- occur, the cure rate drops from 85% to 
less than 25%. These facts suggest 
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that, in select cases, consideration 
should be given to preventive surgery. 
Since radiation-induced facial malig- 
nancies arise predominantly in the 
previously irradiated skin areas, it 
may be prudent to select high-risk pa- 
tients for early removal of the “con- 
demned skin.” 

We have developed a technique of 
removing the entire condemned epi- 
dermis and using tissue expanders and 
a full-thickness skin graft to resurface 
the nose and middle aspect of the face. 

We recommend that some patients 
who develop multiple recurrent skin 
cancers as a result of prior radiation 
therapy of the face be considered for 
total skin excision for prevention of 
further recurrences, possible me- 
tastases, and death. 


PATIENTS AND METHODS 


We reviewed the charts of seven patients 
who had received radiation therapy to the 
face and who were subsequently evaluated 
by the senior author (W.R.P.) in order to 
determine which patients might benefit 
from prophylactic excision of facial skin to 
prevent subsequent development of integu- 
ment cancers. All seven patients were re- 
ferred to us after having had multiple facial 
skin cancers that were treated primarily 
with surgery directed at removal of the bi- 
opsy-proved malignant lesions. Other 
forms of treatment, including cryotherapy, 
megavoltage radiation therapy, and topical 
chemotherapy with agents such as fluorou- 
racil, were also used in an attempt to erad- 
icate the cancers. 

The clinical courses of the patients are 
described in the “Report of Cases” section 
as an illustration of the disastrous conge- 
quences of waiting until the cancer mani- 
fests itself. The technique of total facial re- 
construction with expanded, nonirradiated 
skin and full-thickness skin grafting uti- 
lized for the seventh patient, is described as 


a method for replacing facial skin at high 
risk for developing skin cancer. 


REPORT OF CASES 


Cask 1.—A 74-year-old man who had un- 
dergone facial radium treatments for acne 
at 18 years of age was referred to W.R.P. for 
facial reconstruction. His first facial skin 
cancer (basal cell carcinoma) had developed 
at the age of 38 years. Since then, he has had 
more than 150 operations for facial cancer. 
He has lost essentially all of his nose, upper 
lip, palate, and most of one ear. His right 
eyelids were removed and reconstructed. 
He suffers from diplopia because of perior- 
bital fibrosis resulting from secondary 
scarring associated with his multiple oper- 
ations. He has had several operations for 
reconstruction of his upper lip and alveolus. 
He still requires special eyeglasses, and he 
cannot wear a facial prosthesis. He contin- 
ues to have new skin cancers in previously 
irradiated areas of the face. 

Case 2.—A 68-year-old man received an 
unknown dose of orthovoltage radiation 
therapy to the face and lips for acne vul- 
garis at the age of 18 years (Fig 1, left). Be- 
cause of his occupation as a farmer, his face 
also had excessive exposure to actinic dam- 
age. He has had multiple basal cell cancers 
and actinic keratoses excised from the face, 
nose, and lips. A 2.5-cm basosquamous cell 
carcinoma of the lower lip was removed 
when he was 65 years old. He subsequently 
developed a large mass on the left side of 
the neck. A biopsy of the cervical mass 
showed that it was a metastatic well-dif- 
ferentiated squamous cell carcinoma. De- 
spite aggressive radiation therapy and sur- 
gery, the patient suecumbed to this cancer. 

CASE 3.—-A 39-year-old woman had re- 
ceived facial irradiation at 16 years of age 
for pustular acne vulgaris (Fig 1, right). She 
had 42 excisions of facial basal cell and ba- 
sosquamous cell cancers, mainly involving 
the lips. Extensive radiation fibrosis, as 
well as surgical cicatrix formation, pro- 
duced a severe labial deformity. She re- 
cently developed an extensive squamous 
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cell carcinoma of the lips. Although she re- 
ceived radiation therapy and chemother- 
apy, she continues to have recurrent cancer. 
She refuses any form of surgical treatment. 

Case 4.—A 89-year-old woman with a 
history of radiation treatment for acne asa 


< child had severe midfacial matilation that 


“resulted from multiple local excisions of 
“gross, persistent cancer. She had curative 
~ radiation therapy to the face, but it did lit- 
“tle to retard the advancement of the malig- 
nant lesions. Her medical history was un- 
remarkable except-for her childhood radia- 
tion therapy. Physical examination showed 
gaping defects in both cheeks and she had 
only one eye. Pathologic examination re- 
vealed adnexal basosquamous cell carci- 
noma, 

Case S.A 76-year-old woman had de- 
veloped a severe contact dermatitis of the 
face in the 19408, and was treated with ra- 
diation in an effort to stop the progression 
of this disorder. From 1962 to 1985, she had 
more than 100 local excisions for recurrent 
basal cell and basosquamous cell carci- 
noma. Her medical history was otherwise 
unremarkable. On physical examination, 
chronic radiodermatitis of the face was ev- 
ident, along with multiple facial surgical 
sears. She had ectropion of her right lower 
eyelid and notching of her right upper eye- 
lid. 

Case 6.--A 56-year-old woman had re- 
ceived radium treatments at 24 years of age 
for removal of excessive facial hair. She 
subsequently developed radiation dermati- 


"o tig and facial scarring. She has had five 


basal cell cancers removed from her face. 
An insidious right-sided facial paralysis 
developed over 4 3-year period. Because of 
increasing pain,.a right-sided parotid mass, 
and the facial paralysis, a radical paroti- 
dectomy, temporal-bone excision, and neck 
dissection were performed. Extensive mu- 
tilation. of the face-and base of the skull re- 
sulted, without clearance of the margins. 
Case 7.—-A 60-year-old woman who had 
undergone multiple radiation treatments 
for facial acne as achild was referred to the 
senior author (W.R.P.). At the age of ap- 
proximately 30 years, she first noted an ul- 
cerated skin lesion of the left cheek. This 
lesion was diagnosed as basal cell carci- 
noma. and was treated with a local curative 
excision. Since that time, she has under- 
gone more than 30 excisions of facial carci- 
nomas of. both basal and squamous cell 
types. The last surgical procedure had been 
carried out 7 months before her referral to 
the University of Chicago (IIl. She had also 
undergone therapy with topical fluorou- 
racil inan effort at chemoprophylaxis. 
Her facial features were characteristic of 
a radiation-induced chronic radiodermati- 
tis, with extensive-scarring especially over 
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the cheeks, upper lip, and nose. She had an 
obvious 0.5-cm lesion of the skin of the na- 
sal tip, which was excised and found to be 
positive for basal cell carcinoma. The nasal 
tip was markedly deformed and partially 
missing because of prior excisions of skin 
cancers. 

All malignant and premalignant local le- 
sions were excised from the patient’s face. 
Reconstruction was attempted only after a 
permanent-section pathologic diagnosis 
with evidence of clear surgical margins was 
obtained. Only those areas of the face that 
had been exposed to radiation and that 
demonstrated scarring, radiodermatitis, 
and/or prior skin cancer were removed. 

In order to use cervical cutaneous tissues 
for facial reconstruction, we inserted four 
tissue expanders (250- and 400-mL size) 
under the midclavicular and supraclavicu- 
lar skin of the neck. Prophylactic intrave- 
nous antibiotics were administered preop- 
eratively. We injected 0.5% lidocaine with 
1:100000 solution of epinephrine into the 
skin and subdermal regions of the posterior 
neck hairline and of the supraclavicular ar- 
eas. Subcutaneous pockets superficial to the 
platysma muscle were sharply developed 
for tissue expander insertion. The 250-mL 
oval expanders were used in the upper mid- 
die aspect of the neck, and the 400-mL oval 
expanders were used in the supraclavicular 
areas. Before placement of the expanders, 
hemostasis was achieved, and the pockets 
were copiously irrigated with sterile phys- 
jologic saline containing a cephalosporin 
antibiotic (1 2/100 mL). At the time of the 
insertion, the tissue expanders were par- 
tially (10% of maximum volume) filled with 
saline. The filler ports were positioned pos- 
teriorly in the scalp and upper aspect of the 
back. 

Postoperatively the patient was given a 
7-day course of antibiotics (erythromycin, 
250 mg orally three times a day). Approxi- 
mately 2 weeks later, the tissue expanders 
were injected weekly with 20 to 40 mL of 
saline. This procedure was carried out by 
the patient’s local physician, who was ad- 
monished to monitor for infection, extru- 
sion of the expanders, and tissue ischemia. 

Two months after implantation of the 
tissue expanders, the patient was admitted 
for excision of her irradiated facial skin, 
removal of the tissue expanders, and facial 
resurfacing with bilateral cervical rotation 
advancement flaps consisting of the ex- 
panded tissue (Fig 2). The previously 
scarred, irradiated cheek, lip, and lower fa- 
cial skin was excised and the cervical ad- 
vancement flaps were rotated into the tis- 
sue defect. Advancement of the cervical ro- 
tation flaps produced tissue redundancy in 
the melolabial area (Fig 3). This tissue was 
used subsequently for nasal reconstruction. 


Three weeks later, a tubed, bipedicled flap 
was developed from the anterior redundant: 
skin of the cervical advancement flap skin; 
The middle part of this flap was attached to 
the philtrum following full-thickness exci 
sion of the lip skin (Fig 4). After another 3- 
weeks, the proximal pedicles were cut.and 


the tubes were unrolled and used for resur- 


facing of the nose. Three weeks after this. 
procedure the lip-based pedicle was cut and - 
used for reconstruction of the nasal ala. The. 
columella was formed by advancement, of 
the bony cartilaginows septum caudally and: 
forward (Fig 5). A full-thickness skin graft: 
was harvested from: the medial upper as- 
pect of the forearm and used for resurfac- 
ing of the entire upper lip (Fig 6). Thus, the 
cheeks, upper. lip, and nose were recon- 
structed entirely with nonirradiated skin 
(Fig 7). 


RESULTS 


Patient 7 had tissue expanders in- 
serted in October 1985. The final stage 
of her facial reconstruction, which in- 
cluded nasal resurfaeing and place- 
ment of an upper lip full-thickness 
skin graft, was completed in March: 
1986. Since that time, the patient has 
had dermabrasion of her advance- 
ment-flap facial scars (Fig 8). She has 
been free of local disease, with no 
recurrence of skin cancer since the 
procedure was carried out. Before the 
resurfacing procedure, she had aver- 
aged two new or recurrent skin cancers 
a year for 5 years. Over a 25-year. 
period, she had had 30 new or recur- 
rent basal cell or squamous cell can- 
cers in the previously irradiated field. 


COMMENT 


Modern radiotherapy with the use of 
supervoltage has eliminated, in large 
part, the once-common skin sequela of 
orthovoltage radiation, ie, chronic ra- 
diodermatitis. Orthovoltage radiation, 
which was used successfully in the past 
for treatment of acne, eczema, hirsut- 
ism, and other benign dermatoses, as 
well as tuberculosis and skin cancer, 
unfortunately has left a population of 
middle-aged and elderly patients suf- 
fering from its long-term, unremitting 
sequelae. Chronic radiodermatitis, fa- 
cial scarring, and cancer are the major 
delayed effects of irradiating benign 
lesions and simple skin cancers. 

Although the cosmetic consequences 
of chronic radiodermatitis of the face 
can have a significant emotional im- 
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pact on the patient, it is the fear of 
cancer of the face, with the possibility 
of spread, that causes the greatest 
anxiety. The fear of facial disfigure- 
ment is shared by the patient and the 
surgeon. 

Premalignant and malignant skin 
changes following irradiation may not 
appear for more than 25 years.' Early 
detection is crucial for prevention of 
both local and distant spread of the 
cancer. Therefore, the patient and the 
physician must constantly be vigilant. 
Early detection may be hampered by 
(1) the patient’s fear of discovering fa- 
cial cancer, that of possible facial dis- 
figurement, and delay in seeking med- 
ical attention for early lesions; and (2) 
the likelihood that the entire irradi- 
ated skin will form multicentric le- 
sions that can have the appearance of 
chronic radiodermatitis but may be 
malignant. 

The patient’s and physician’s con- 
cern about radiation-induced skin can- 
cer is justified. Not only is there a pro- 
pensity for multicentric lesions, but 
aggressive local growth can invade 
through embryonic fusion planes.’ The 
incidence of cervical node metastases 
may be as high as 20% with squamous 
cell cancer of the integument.' 

Skin cancer and premalignant 





Fig 1.—Different patients who had received prior orthovoltage irradiation for benign dermatoses 
who subsequently developed multifocal and multiple recurrences for skin carcinoma. 











Fig 2.—Tissue expanders (250 mL and 400 mL) were placed in the middle aspect of the neck and 
supraclavicular areas 8 weeks prior to reconstruction. The stippled area indicates the area of skin 
to be excised. 


Fig 4.——The submental redundant skin was 


Fig 3.~--Following advancement of the cervical rotation flaps. Note the anterior redundant skin be- formed inte a bipedicle flap with the central 


neath the chin. 














portion attached to the phiitrum. 
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Fig 5.-~Three weeks later, the nasal tip was reconstructed by advancing the septum. The pedicles were then transplanted 
to the upper dorsum. Left and center, The septum was advanced caudally to form the columella and support for the nasal 
tip. Right, The pecicles were transferred to the nose. 


Fig 7.— Cutaneous area replaced withcervical 
Fig 6.-—Three weeks later the flao’s philtrum base was detached from the lip to resurface the na- rotation advancement flaps and full-thickness 
sal tip..A full-thickness skin graft taken from the forearm was used to resurface the upper lip. skin graft. 
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changes can be treated successfully 
with topical chemotherapy, cryother- 
apy, or radiation therapy, or by local 
excision with or without the use of 
chemosurgical techniques. 

Skin grafts and regional flaps have 
been used successfully for replacement 
of entire facial aesthetic units that 
have been damaged by radiation 
therapy.’ 

Full-thickness skin grafts have been 
used in resurfacing smaller facial 
units, ie, the nose, with good results. 
However, covering a larger surface 
area such as the middle aspect of the 
face with full-thickness skin grafts 
produces a significant donor site de- 
formity. Skin grafts are not good for 
reconstructing composite tissue defi- 
ciencies such as the nasal ala or col- 
umella. Prior to the development of 
tissue expanders most reconstructive 
techniques for resurfacing large facial 
areas were difficult to complete with- 
out prolonged hospitalization and do- 
nor site deformity. The cervical rota- 
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tion advancement flap has been found 
to produce excellent cosmesis when 
resurfacing cheek defects. This neck 
flap has excellent color match and tex- 
ture comparable with facial skin. How- 
ever, if this flap is used without expan- 
sion a large incision and extensive un- 
dermining onto the chest is necessary. 
Even with these maneuvers the flap 
will only resurface the cheek area. In 
our report the middle aspect of the face 
and the nose are reconstructed. This is 
the first report of nasal reconstruction 
with the cervical rotation advance- 
ment flap. 

Our review of seven patients who 
had undergone radiation therapy some 
years previously for a benign skin con- 
dition demonstrated multiple recur- 
rences of cancerous lesions within the 
previously irradiated fields, as well as 
metastases and death. We regard this 
as being secondary to late detection 
and undertreatment of recurrent skin 
cancers in the “condemned skin.” 

We propose that excision of the en- 











Fig 8.—-Appearance 1 year later. Note flap’s excellent color and texture matching the remaining facial skin. 


tire irradiated facial skin, regardless 
of whether or not cancer is present at 
the time, be performed for patients 
who have shown a propensity for mul- 
ticentric, recurrent skin cancers. The 
face should then be reconstructed with 
nonirradiated skin grafts or flaps. Ex- 
panded neck skin provides sufficient 
tissue for rotation and advancement 
flap reconstruction of the middle as- 
pect of the face and the nose. Excellent 
cosmesis, including a match of color 
and texture, is achieved with a local 
cutaneous flap. 
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Ac @ Malignant peripheral neuroectoder- 

mal tumors are rareneoplasms of the head 
and neck. We describe acase of a teenage 
girl presenting with this neoplasm in the 
head and neck. The clinical histological 
and ulvrastructural features are reviewed 
and presented, along with guidelines for 
the management of this highly aggressive 
(area Otolaryngol Head Neck Surg. 
1990; 7165:475-478) 

















P emipheral primitive nearcectoder- 
mal tumors (PNETs) are unusual 
neoplasms rarely presenting in the 
head snd neck. In soft tissue these tu- 
mors .arise from the nonautonomic 
nervous system and display neuronal 
differentiation" They share certain 
features'and characteristics with clas- 
sic neuroblastoma and with some cen- 
tral nervous system tumors. 
Although there is some uncertainty 
regarding the natural history of these 
tumors, with relatively few cases re- 
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ported in the literature, the results of 
treatment have been rather unfavor- 
able. Since these tumors are rarely en- 
countered by and relatively unfamiliar 
to the head and neck surgeon, we 
describe the case of a patient present- 
ing with a primary head and neck 
manifestation of this tumor. Subse- 
quently, the pathology, clinical fea- 
tures, and treatment of these tumors 
are reviewed and described. 


REPORT OF A CASE 


A previously healthy 15-year-old white 
female patient was referred to the Oto- 
laryngology-Head and Neck Surgery De- 
partment at the Montreal (Canada) Chil- 
dren’s Hospital with a 4-month history of a 
lump above the right zygomatic arch area 
(Figs 1 and 2). This lump had steadily 
increased in size and she had previously 
been examined at another institution where 
needle aspiration of this lump had been at- 
tempted unsuccessfully. 

The patient denied a history of trauma, 
visual disturbance, or pain. She was essen- 
tially asymptomatic, but apprehensive and 
concerned about the alteration in her ap- 
pearance. Physical examination revealed 
an otherwise well 15-year-old gir] with a 
4 x 6-cm soft, noncystic fixed lump in the 
right temporal area, just above the zygo- 
matic arch (Figs 1 and 2). There were no 
other subcutaneous lumps and no palpable 
cervical or axillary adenopathy. There were 
no cranial nerve deficits. 

Roentgenographic investigations includ- 











ing facial bone and sinus. roentgenograms,... 

ultrasonography, chest roentgenograms, 
and high resolution contrast-enhanced 
computed tomography were performed. 
They revealed an extracranial and extraor- 
bital soft-tissue mass in the right temporal 

area (Fig 2). There was hon : 
still intact right lateral o 
mass was believed to be 
ralis musele, although this: could: 
clearly distinguished from the: mass ‘itself. 
Also, clouding of the right maxillary an- 
trum was present. ; 

Since management of this lump would be ` 
dictated by the tissue diagnosis, a diagnos- 
tic incisional biopsy of this lamp was per- 
formed as an outpatient procedure. A diag- 
nosis of malignant PNET. was “made. 
Further investigations performed included 
ultrasonogram of the abdomen, high-reso- © 
lution computed tomography. of the: chest 
and abdomen, urinary and serum: cate- . 
cholamine levels, and testing for multiple 
endocrine neoplasia. The results of these ~- 
tests were normal. 

Consideration was given to performing'’a 
total maxillectomy and exploration of the 
infratemporal fossa. In view of the appar- 
ently poor prognosis for these tumors de- ` 
spite aggressive combined modality treat- 
ment, the patient and her family agreed 
only to local resection of the tumor without 
maxillectomy followed by radiation and 
chemotherapy. 

The surgical approach to this tumor was : 
a hemicoronal incision extended inferiorly 
in the preauricular area..The temporal 
mass was removed with the temporalis 
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Fig 1.—Preoperative appearance of patient 
with a right temporal mass. 





iis ion i ue aay 
Fig 2.—Preoperative axial computed tomog- 


raphy showing a right temporal mass indistin- 
guishable from the temporalis muscle. 


muscle and with stripping of an adjacent 
cuff of pericranium to obtain a cuff of nor- 
mal tissue. The site and tract of the previ- 
ous biopsy was also widely excised. Intra- 
nasal antrostomy and curettage of the right 
maxillary antrum mucosa revealed no evi- 
dence of tumor on histologic examination. 
Unfortunately, the tumor also extended 
into the infratemporal fossa where gross 
tumor was removed, but without adequate 
margins. No cranial nerves were sacrificed. 

Postoperatively she received chemother- 
apy with vincristine, 2.0 mg/m? (body sur- 
face area), doxorubicin (Adriamycin), 45 
mg/m’, and cyclophosphamide, 600 mg/m?; 
this was given over six cycles. She also re- 
ceived 5400 Gy of external beam radiation 
over 6 weeks. 

The patient is currently alive and well, 
free of disease 3 years after treatment (Figs 
3 and 4). She continues to be followed up 
closely. Three months postoperatively, 
baseline computed tomography and mag- 
netic resonance imaging were performed 








Fig 3.—Postoperative appearance of patient 
39 months after combined treatment with sur- 
gery, radiation, and chemotherapy. Note some 
residual alopecia of temporal scalp that can be 
camouflaged. 


followed by serial scans every 6 months. 
These continue to show no evidence of 
recurrence or further erosion of the lateral 
orbital wall. 


HISTOPATHOLOGICAL FINDINGS 


The excised specimen measured 4 X 
3x1 cm, and consisted of fibromus- 
cular tissue diffusely infiltrated by a 
soft, somewhat gelatinous, pinkish- 
white tumor. Microscopically, the tu- 
mor showed no specific architectural 
pattern, and was composed of small 
primitive cells with scanty cytoplasm, 
round or oval nuclei with evenly dis- 
persed chromatin, and inconspicuous 
nucleoli. Mitoses were frequent and 
tumor necrosis was fairly prevalent 
(Fig 5). No definite rosettes or pseu- 
dorosettes could be identified. Vascu- 
lar invasion was present and the tumor 
extended to the surgical margins of 
resection. 

With special stains and immunohis- 
tochemistry, there was periodic acid- 
Schiff positive staining in some cells. 
Neuron-specific enolase was focally 
positive. Ultrastructural examination 
revealed a population of cohesive, 
round to ovoid cells, with frequent 
interdigitating dendritic processes 
united by junctional complexes (Figs 6 
and 7). The cytoplasm contained abun- 
dant ribosomes, paranuclear Golgi ap- 
parati, a few strands of rough endo- 
plasmic reticulum, and a moderate 
number of round to ovoid mitochon- 
dria (Fig 7). Occasional elongated cell 
processes contained microtubules and 
small, dense neurosecretory type gran- 
ules measuring 80 to 120 nm in diam- 
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Fig 4.—Same patient as in Fig 3. Note that 
some residual alopecia of the temporal scalp 
that can be camouflaged with a hair piece. 


eter (Fig 7). Nuclei were frequently 
notched with discrete margination of 
chromatin and small nucleoli. 


COMMENT 


Malignant PNETs of peripheral ori- 
gin are relatively uncommon, with 
some confusion surrounding their his- 
topathological diagnosis and classifi- 
cation. Recent developments have re- 
sulted in better characterization and 
recognition of this tumor as a distinct 
entity among other small, round cell 
tumors such as rhabdomyosarcoma, 
lymphoma, Ewing’s sarcoma, and elas- 
sic neuroblastoma. 

The category of PNETs* includes 
central neuroectodermal! tumors that 
involve the brain and spinal cord, and 
peripheral neuroectodermal tumors. 
This group of peripheral neuroecto- 
dermal tumors includes the classic 
neuroblastoma found in childhood 
and other peripheral neuroepithelio- 
mas (also referred to as peripheral 
neuroblastoma) that involve soft tis- 
sue and bone.* By definition, a periph- 
eral neuroepithelioma is:a PNET aris- 
ing from peripheral, nonautonomic 
neuronal tissue. Peripheral neuroepi- 
theliomas are not usually associated 
with elevated serum catecholamine 
levels. Embryologically, these tumors 
are considered to have originated 
from the neural crest. This can be 
supported by immunohistochemical 
methods. 

Classic neuroblastoma generally oc- 
curs in children less than 5 years of 
age, while PNET tends to occur in 
older children and young adults. Peak 
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Fig &.—Licht microscopy shows patterniess 
growth of primitive cells. Note the high fre- 
queney of nitotic cells (<250°. 


incideacein a series of 42 patients was 
in the ad«lescent years, while reviews 
of the reported cases found that 75% 
occurred sefore age 35 years.** Despite 
these clinical differences, PNET 
resemale classic neuroblastoma by 
light miesoscopy, electron microscopy, 
and even mmunohistochemistry. This 
may pese a diagnostic dilemma: how to 
distinguish peripheral PNET from a 
metastatic neuroblastoma? Enzinger 
and Weis + suggest that the diagnosis 
of peripheral PNET can only be made 
by exclus:on, following an extensive 
search fo a primary neuroblastoma. 

Recent developments suggest a link 
between Ewing's sarcoma and periph- 
eral PXE? on the basis of an identical 
chromosomal reciprocal translocation 
demonstrated to exist in both.**’ This 
transleca“ion is absent in classic neu- 
roblastora that is associated with 
its own dfferent set of caromosomal 
anomaies.° Light microscopy may not 
differentizte Ewing's sarcoma from 
PNET, bet ultrastructural observa- 
tion cf nex rosecretory granules, inter- 
digitating cell processes, and microtu- 
bules will distinguish PNET.** Also, in 
Ewing's sarcoma the cytoplasm is usu- 
ally rich in glycogen. 

The altrastructural findings in our 
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Fig 6.—Ultrastructurally, the cells are united by junctional complexes and the gresence of inter- 
digitating processes (right lower area) (uranyl acetate-lead citrate, X 12 000}. 


resent 





in a cell process. The cytoplasm also displays a Golgi apparatus and short strands of rough en- 
doplasmic reticulum (uranyl acetate-lead citrate, X 12.000). 


case are typical of previously described 
findings in PNET, namely the presence 
of junctional complexes and confluent 
cell processes containing occasional 
neurosecretory type granules, micro- 
tubules, and intermediate filaments.’ 
Malignant lymphoma characteristi- 
cally lacks junctional complexes. 


Granules are absent in alveolar rhab- 
domyosarcoma that would otherwise 
contain glycogen and myofilaments, 
depending on the degree of differenti- 
ation. Small-cell carcinoma or Mer- 
kel’s cell carcinoma is unlikely to be 
encountered in the pediatric age group, 
and are likely to be ultrastructurally 
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characterized by less elaborate cell 
“processes, more prominent .desmo- 
somal type junctional complexes, para- 
‘nuclear intermediate filaments, and 
even tonofibrils. 
` Although the diagnosis of malig- 
nant PNET is becoming more frequent 
asa result of improved pathologic di- 
agnostic methods and criteria, it re- 
mains relatively rare, with only a 
handful of cases involving the head 
and neck.*’” Jurgens et alf reviewed 42 
“eases of malignant peripheral PNET 
-and found only 4 cases involving the 
head and neck. The most frequent 
‘location of a malignant peripheral 
_ PNET was the chest wall, 57% in Jur- 
“gens and coworkers’ series, and this is 
in agreement with the findings of other 
: investigators. Interestingly, in 
38% of Jurgens and coworkers’ cases,’ 
the initial histological diagnosis was 
Ewing's sarcoma. 
O Since malignant peripheral PNET is 
unlikely to present with a primary site 
‘in the head and neck, an extensive 
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workup to rule out the possibility ofa 
metastatic neuroblastoma should be 
performed. The tumor may sometimes 


be associated with a periphéral nerve.’ | 


Primitive neuroectodermal tumor is 
considered to be a highly aggressive 
malignant neoplasm with a propensity 
for rapid distant metastases to lung, 
liver, and bone.*** Treatment with 
combined therapy including surgery, 
radiation, and chemotherapy is ad- 
vocated.'3*#'2 The results of treat- 
ment for malignant peripheral PNET 
in the small number of patients re- 
ported have been poor. Jurgens et al* 
found a 56% disease-free 8-year sur- 
vival in 32 patients with localized dis- 
ease without metastases. They also re- 
ported a marked tendency toward local 
recurrence when surgical resection 
was marginal or limited, and therefore 
advocated wide surgical resection fol- 
lowed by radiation and chemotherapy. 

External beam radiation therapy 
using 50 to 65 Gy to the primary site 
and regional nodes is advocated.!3*"" 


References 


1986;110:997-1003. 

6. Jurgens H, Bier V, Harms D, Beck J, et al. 
Malignant peripheral neuroectodermal tumors: a 
retrospective analysis of 42 patients. Cancer. 
1988;61:349-357. 

7. Schmidt D, Harms D, Burdach S. Malignant 
peripheral neuroectodermal tumors of childhood 
and adolescence. Virchows Arch A. 1985;406:351- 
365. 

8. Mackay B, Luna MA, Butler JJ. Adult neu- 
roblastoma electron microscopic observations in 
nine cases. Cancer, 1976;37:1334-1351. 

9. Bolen J, Thorning D. Peripheral neuroepi- 
thelioma: a light and electron microscopic study. 


478 Arch Otolaryngol Head Neck Surg—Vol 116, April 1990 


‘Chemotherapeutic regimens similar to 


those used for Ewing’s sarcoma and 
neuroblastoma‘ are currently being 
used in the treatment of these pa- 
tientg, į 365} 

Doxorubicin (45 mg/m’), vincristine 
(2mg/m?), and cyclophosphamide (600 
mg/m?) are the agents most commonly 
being used in these regimens, >43 

Malignant peripheral PNET rarely 
presents with a primary in the head 
and neck; therefore the diagnosis re- 
quires exclusion of a metastatic neu- 
roblastoma. Treatment using wide 
surgical resection of the primary site 
followed by external beam radiation 
using 50 to 65 Gy and chemotherapy 
appear to offer the best results. While 
complete remissions following treat- 
ment are common, long-term disease- 
free survival has been less encourag~- 
ing. Careful long-term follow-up of 
these young patients is essential. 
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+ Supragiottic cysts in the newborn are 
a well-recognized entity, but subglottic 
cysts hawe been rarely reported. Over the 
past 6- years we have observed subglottic 
cysts in-nine patients with relatively long 
intubations from the neonatal intensive 
care unit of two university hospitals. Most 
frequently the patients were extubated 
and did wellifor weeks or months, but then 
they hac progressive biphasic stridor. On 
endoscopy the patients had a subglottic 
-stenosis that was irregular but with a 
‘smooth mucosal lining. Usually the cysts 
were apparent, but in two patients the mu- 
cosa was thickened and the patients were 
treated as a subglottic stenosis with tra- 
cheostomy. These subglottic: cysts were 
recognized at the time of laryngotracheo- 
plasty. in-six: patients the cysts were man- 
aged eitiier by marsupiaiization with cup 
forceps, endoscopic diathermy, or carbon 
dioxide laser without recurrence. It is our 
belief that this condition is most likely due 
to scarrng and obstruction of mucus 
glands: cf the subglottic area from pro- 
longed intubation. This entity should be 
recognized and looked fer in che neonate 
who has:an ‘acquired subglottic stenosis 
and showd first be treated conservatively 
with endwscopic marsupialization. 
(Arch Otolaryngol Head Weck Surg. 
1990; 116:479-462) 











Ithough supraglottic cysts and 
laryngoceles are frequently rec- 
ognized, subglottic cysts Aave been 
rarely reported"? Over the past 6 
years, in two separate neonatal inten- 
sive care units, we have had:nine cases 
of subglettie mucus retention cysts in 
premature infants who had been intu- 
bated for varying lengths of time. 


REPORT OF CASES 


The folowing cases of subglottic cysts 
have beeradiagnosed at the Children’s Hos- 
pital Medical’Center, Cineinnati, Ghio, and 
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the Oregon Health Sciences University, 
Portland, from 1982 to 1988. 

Case 1.—This 22-month-old black male 
infant was born prematurely and intubated 
for 1 month in the neonatal period for res- 
piratory distress syndrome. His history 
was significant for transient reactive air- 
way disease and pneumonia. The child pre- 
sented with cough, stridor, and increasing 
respiratory distress at 8 months of age at 
which time microlaryngoscopy and bron- 
choscopy revealed a 75% subglottic com- 
promise from cystic lesions in the posterior 


and right lateral subglottis. These cysts . 


were subsequently removed endoscopically, 
and follow-up with microlaryngoseopy and 
bronchoscopy 1 month later revealed a nor- 
mal subglottis. This child has had no stridor 
or upper airway compromise since. 

Case 2.—This 34-year-old girl was born 
prematurely and intubated at birth for 4 
hours for suspected respiratory distress 
syndrome, which was later not confirmed, 
and the child was extubated. On the 14th 
day of life she was reintubated for a period 
of 4 days because of increasingly prolonged 
apnea spells. Following this, she was 
treated medically for necrotizing entero- 
colitis, which prolonged her hospitalization 
to a total of 2 months from the time of birth. 

Shortly after being discharged the child 
developed stridor and increasing respira- 
tory distress, for which she underwent 
bronchoscopy and was found to have severe 
subglottic stenosis; a tracheotomy was per- 
formed. Subsequently, her airway was well 
maintained with a tracheotomy, and she 
was referred from Minneapolis, Minn, to 
Cincinnati, where laryngoscopy and bron- 
choscopy showed an irregular mucosal-cov- 
ered soft subglottic stenosis. A laryngotra- 
cheoplasty was then performed with ante- 
rior costal cartilage graft. At the time of 
surgery submucosal cysts were found to be 
present in addition to the stenosis, and 
these were removed. The stenosis was found 
to be mainly left lateral but was also poste- 
rior and right lateral. The child had an un- 
complicated postoperative course, with 
early removal of the stent and early decan- 
nulation. 

On follow-up with microlaryngoscopy 
and bronchoscopy she was found to have a 
good result with an adequate subglottic lu- 
men and a viable anterior graft in position. 
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Subglottic Cysts in the Premature Infant 


Case 3.—This 16-month-ald white boy 
was a premature infant who required a 
ventilator for the first 10 deys of life for 
respiratory distress syndrome. He then re=.- 
quired supplemental oxygen for a period of 
4 months and developed bronchopulmo- 
nary dysplasia requiring use of furosemide | 
(Lasix), spironolactone (Aldactone), and 
theophylline (Theo-Dur). He then had'an 
episode of suspected croup; with respira- 
tory distress and cyanosis recuiring 3 days. 
of intubation at 44 months of age. Fellow- 
ing this episode, he had continuing stridor. 
and he underwent a microlaryngoscopy and: 


bronchoscopy at 9 months of age that re- 


vealed a large left subglottic cyst. This cyst 
was removed with diathermy using an en-.: 


doscopie approach, and 1 week later the la- 5 


ser was used endoscopically for removal of- 
the remaining small left posterior and an- 
terior cysts. Since that time the patient has“ 
done well and has not had stridor or recur- | 
rent cyanosis. 

Case 4.—This 2-year-old white boy waso 
born prematurely and intubated for 10° 
weeks in the neonatal period for respira- ` 
tory distress syndrome. His history was- 
significant for patent ductus arteriosus li- 


gation. The child presented at:20 monthsof 


age with frequent episodes of respiratory 
distress and two episodes of cyanosis. Mi- 
crolaryngoscopy and bronchoscopy’. re- 


vealed subglottic cysts on the anterior and =: 


posterior walls. These were removed in 
three endoscopic procedures. Since then the 
patient has been well and has had no recur- 
rence of respiratory distress or cyanotic 
spells. 

Case 5,—This male infant was born at.29 
weeks’ gestation and weighed 1170 g. He 
had immediate respiratory problems neces- 
sitating intubation for 5 days. There were 
two subsequent intubations for 2 and 6 days 
each. There were mild retractions and 
chronic brenchopulmonary dysplasia, but 
the child was discharged at 2 months of age. 

Two months after discharge the child was 
readmitted with bronchitis, tachypnea, 
wheezing, and retractions. There was bi- 
phasie stridor, but this improved and he 
was discharged 3 days later. The wheezing 
persisted and the child was readmitted at 
age 5 months with increasing biphasic stri- 
dor and retractions. Direct laryngoscopy 
and bronchoscopy revealed a zircumferen- 
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Fig 1.—Subglottic area at laryngotracheo- 
plasty with cyst in situ. 





Fig 2.—Removed subglottic cyst. 


tial soft subglottic stenosis that was easily 
dilated with a 3-mm bronchoscope. 

At age 6 months the biphasic stridor had 
returned and the patient underwent re- 
peated bronchoscopy and dilatation with a 
3.5-mm bronchoscope. At age 8 months, 
symptoms recurred and again bronchos- 
copy revealed the soft stenosis that was di- 
lated with a 3.5-mm bronchoscope, but the 
collapsing tissue necessitated a tracheot- 
omy. The child continued to have persistent 
pulmonary problems. 

Repeated bronchoscopies were per- 
formed at 6-month intervals without im- 
provement of the stenosis. At age 26 
months, an Evans-type castellating laryn- 
gotracheoplasty with an Aboulker stent 
was performed. At the time of surgery a 
bronchoscopy revealed three mounded ar- 
eas in the subglottic area. On opening the 
subglottic area the cricoid appeared nor- 
mal, but deep below the mucosa were three 
small inelusion cysts containing clear fluid 
(Figs 1 through 3). The stent was left in 
place for 2 months, and 3 months later the 
patient was successfully decannulated. One 
year later he had had no further upper air- 
way problems or stridor. 

Case 6.—This male infant was 27 weeks 
gestational age, weighed 950 g, and was in- 
tubated shortly after birth with a 2.5-mm 
endotracheal tube. At 8 days of age a patent 





ductus arteriosus was ligated. He developed 
Candida colonization of the lungs, but was 
extubated at 20 days of age. He was hospi- 
talized for a total of 75 days with long-term 
carbon dioxide retention and bronchopul- 
monary dysplasia. 

One month after discharge he had in- 
creasing respiratory distress associated 
with an upper respiratory tract infection. 
He was admitted, improved rapidly, and 
discharged 6 days later. 

Four days after discharge he was read- 
mitted with inspiratory stridor. On flexible 
nasopharyngoscopy a subglottic mass was 
noted. At bronchoscopy three subglottic 
cysts were identified and marsupialized 
with the carbon dioxide laser. There was no 
recurrence after 6 months. 

Case 7.—This infant was born at 29 
weeks’ gestational age, weighed 950 g, and 
was intubated 2 hours after delivery, and he 
remained intubated for 3 weeks. After ex- 
tubation the child had chronic problems 
with carbon dioxide retention, tachypnea, 
and required 40% oxygen. At age 3 months 
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Fig 3.-~-Photomicrograph of subglottic cyst with cuboidal epithelial lining and surrounding fibrous 
tissue (magnification X 100). 


discharge was imminent, but the child be- 
gan to have “funny breathing” with feed- 
ings. Pulmonary consultation was obtained 
and the patient was noted to have inspira- 
tory and expiratory stridor. Flexible naso- 
pharyngoscopy was performed and a sub- 
glottic mass was noted. 

At bronchoscopy there was a thickened 
mass on the left lateral subglottic wall that 
was removed with the laser. The patient 
was intubated for 24 hours, then was extu- 
bated, and did well. Three years later there 
was no evidence of recurrence. 

Case 8.—This premature female infant 
was born at 27 weeks’ gestation and 
weighed 900 g. She was intubated for 5 days 
for respiratory distress syndrome, but was 
then extubated and initially did well. She 
had progressive symptoms of stridor at 
about 8 months of age and, on endoscopy, 
was noted to have subglottic cysts. These 
were removed with diathermy at two sepa- 
rate procedures 1 week apart. She had no 
evidence of recurrence aftér 2 years. 

Case 9.—This premature female infant 
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TREATMENT 


All patients with biphasic stridor and/or 
breathing difficulties need examination of 
the airway. An initial examination may be 
performed with flexible nasopharyngos- 
copy as described by Fan If no pathologie 
conditions are found to explain the symp- 
toms, or if the examination is suboptimal, 
examination of the entire laryngotracheo- 
bronchial tree should be performed with 
the patient under general anesthesia using 
fiberoptic telescopic equipment. If at this 
examination there are pathologic findings 
in the subglottic area, a distinction between 
a subglottic stenosis and subglottic cysts 
should be made. A subglottic stenosis will 
usually be circumferential, is firm, and may 
not be amenable to bronchoscopic dilata- 
tion. Subglottic cysts will either be obvious 
or present with intact mucosa, with one or 


removed, follow-up with endoscopy would 
be repeated in 4 to 6 weeks. 


COMMENT 


Over the past 5 years we have inde- 
pendently recognized an entity of sub- 
glottic cysts in patients who were born 
prematurely, intubated for varying 
lengths of time, and then. developed ~ 
symptoms of subglottic stenosis sev-. 
eral weeks to months later. In most. 
cases the diagnosis of subglottic cysts 
was apparent at endoscopy, but in two. 
patients a diagnosis of subglottic 
stenosis was made, a tracheotomy was’ 
done for an airway, and the cysts-were ~ 
recognized at the time of laryngotra- 
cheoplasty. In both of these patients 
the cysts were deep in the submucosa 


was. born at 30> weeks’ gestation and 
weighet 1000 ¢. She was intubated for 90 
days, bet had multiple complications in- 
eluding severe broachopulmonary dyspla- 

sia, At 1 year of age a diagnosis of severe 
- Subglotvic stenosié and subglottic cysts was 
nade. he had aiultiple endoscopic pro- 
edures, but because of the severity of 
the subglottic stenosis a tracheotomy was 
“performed, A laryngotracheoplasty was 
planned but she died of bronchopulmonary 
dysplasia complicated by a respiratory syn- 
o c eytial virus infection. 



















































Fig.4.—Endoscopic view af subglottic cyst. 













more soft mounds coming from the subglot- 
tic walls immediately below the vocal cords 
(Fig 4). Usually the bronchoscope may be 
passed through the obstruction with rela- 
tive ease. If the cyst is thin walled it may 
actually rupture with this maneuver and 
provide the definitive treatment. If not, the 
eyst may be marsupialized using a cup for- 
ceps, endoscopic diathermy, or the carbon 
dioxide laser if it is available. We would 
give intraoperative steroids and observe 
the patient in the pediatric intensive care 
unit postoperatively. If the patient does 
well and it is believed that all the cysts were 


and appeared as a soft collapsing sub- 
glottic stenosis. The borders were 
rounded with intact mucosa rather 
than a tight circumferential stenosis. 
In retrospect, a patient born prema- 
turely with a history of intubation and 
delayed onset of subglottic stenosis 
should be carefully examined for pos- 
sible subglottic cysts. In those patients 
with obvious subglottic cysts, marsu- 
pialization with a cup forceps, diather- 
my, or carbon dioxide laser provided — 
satisfactory treatment without recur- 
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Gestational ‘Birth Weight, Intubation Times From Extubation ; 
Case Age, wk 9g _ 2 Lbengthid intubated to Diagnosis, mo Treatment Outcome 
1 34 +400 30 7 Endoscopic removal No recurrence over 14 
= se snrunenmuminureeseesamenioinnemmnisneanneinannwanananssiinres sneer ont mo 
2 26 1900 4,4 1% Tracheotomy for sub- Adequate lumen after 
glottic stenosis, 3-mo- LTP and anterior car- 
old; at age 3 y an LTP tilage graft 
was performed with 
the finding submuco- 
= St BNO i tal, Scenes Deter ok eee sal cysts 
3 20 1990 10,3 8 Endoscopic diathermy No recurrence over 8 mo 
followed in 1 wk with 
laser removal of re- 
Bo, Pee et A ees ane 4 _ . maining cysts eee natin ss 
3G 1106 70 18 Endoscopic removal in 3 No recurrence over 6 mi 
= Sis Mee procedures 7 
2g 1170 5, 2, and 6 4 Tracheotomy, 7-mo-old; No recurrence 1 y 
. Saree TEA LTP at 26 mo 
29. 350 21 2% Endoscopic carbon di- No recurrence 24% y 
Penn = 7 eee oxide laser removal pre esa 
7 2r 950: 20 2% Endoscopic carbon di- No recurrence 1 y 
oxide laser marsupial- 
A E E PEST ization n KaM 
2? 300 5 8 Endoscopic diathermy No recurrence atter 2 y 
with 2 procedures 1 
a ena e er wk apart 
g 30 1900 90 9 Several endoscopic pro- Expired from BPD com- 





cedures, severe sub- 
glottic stenosis, tra- 
cheotomy 





plicated by a respira- 
tory syncytial virus ife 
fection, LTP was 







planned 










* BPD indicates brovichopulmonary dysplasia; LTP, laryngotracheoplasty. 
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“rence in six of our cases, although some 
required more than one procedure to 
remove all the cysts (Table). The two 
patients who had a laryngotracheo- 
plasty also had satisfactory airways 
without recurrence of the cysts. One 
patient died of lung complications 
not associated with the subglottic 
cysts. 

Subglottic lesions usually present 
with a history of biphasic stridor, cy- 
anotic spells, recurrent apnea, and 
feeding problems. They may be due to 
congenital lesions such as subglottic 
hemangiomas or lymphangiomas, con- 
> genital subglottic stenosis, and postin- 
tubation subglottic stenosis.“ 

In 1968 Wigger and Tang* reported a 
premature infant intubated for 5 
weeks who developed multiple compli- 
cations and died at 344 months of age. 
At autopsy a 5-mm subglottie mucus 
retention cyst was found to occlude 
80% of the lumen. On microscopic ex- 
amination there was intact mucosa, 
but surrounding sear tissue and mi- 
croscopic mucus retention cysts were 
noted. 

There were no further reports of 
similar findings until 1981 when Cou- 
riel and Phelan? presented three pre- 
mature infants, all weighing less than 
1000 g at birth, who had been intubated 
and who had delayed onset of subglot- 
tic narrowing diagnosed as subglottic 
cysts on direct laryngoscopy.’ They 
made the point that subglottic narrow- 
ing in the immediate extubation period 
is secondary to mucosal edema and 
that delayed obstruction weeks to 
months later is usually due to scarring 
and subglottic stenosis. In two pa- 
tients the subglottic cysts were rela- 
tively thin and easily ruptured with a 
bronchoscope without recurrence, but 
` one had to be treated a second time 
with the carbon dioxide laser and a 
short intubation period. 

Fan, in presenting a technique for 
fiberoptic endoscopy in children, diag- 
nosed a subglottic cyst in a 14-month- 
old infant who had been intubated in 
the neonatal period. This was removed 
surgically and no recurrence was re- 
ported. 

Holinger et al’ have presented 26 
patients who had an anterior cricoid 
split for either primary or secondary 
subglottic stenosis. Three of these pa- 
tients had subglottic cysts. One patient 


had a tracheotomy after failure of the 
anterior cricoid split. The stenosis was 
recognized, but the diagnosis of sub- 
glottic cysts was not made until the 
patient died of other causes and a 
postmortem examination was per- 
formed. There were multiple cysts and 
hyperplasia of the subglottic mucus 
glands on microscopic examination. 

There are three other reports of 
subglottic cysts. Dagan et al’ described 
a 2-month-old infant who presented 
with stridor and respiratory distress; 
she was intubated for 2 days, and then 
on direct laryngoscopy was found to 
have a subglottic mucocele. Cham- 
berlain' reported a newborn with a 
subglottic cyst diagnosed shortly after 
birth. The patient had a tracheotomy, 
but died at 8 months of age. At autopsy 
there was a l-cm cyst below the cords 
that was lined with pseudostratified 
ciliated columnar epithelium, but was 
covered with normal mucosa without 
inflammation or scarring, although 
there were some microscopic daughter 
cysts in the area. The third case was a 
17-year-old girl presented by DeSanto 
et al,’ in a review of 288 cysts of the 
larynx over a 20-year period. This was 
a bilobed cyst with the largest compo- 
nent (3 cm in diameter) externally and 
a l-cm cyst internally in the subglottic 
area. It seemed to be similar to a flu- 
id-filled laryngocele, but the compo- 
nents communicated directly through 
the thyroid cartilage that was believed 
to be in the area of a vascular channel. 

From this review it would appear 
that there are rare congenital subglot- 
tic cysts,'** but that there is a definite 
emerging entity of subglottic mucus 
retention cysts as a complication of 
intubation in premature infants.2 We 
believe that the endotracheal tube pro- 
duces erosion, inflammation, and then 
scarring in the subglottic area that re- 
sults in sealing off the ducts of submu- 
cus glands and results in cyst forma- 
tion. In several of our cases, as well as 
those reported in the literature, the 
cysts were multiple and there was mi- 
croscopic evidence of searring in the 
immediate area. 

With the expanding role of neona- 
tology units and the increased survival 
rate in premature infants, this com- 
plication will no doubt be more fre- 
quently recognized. As otolaryngolo- 
gists we are aware of the immediate 
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problems from long-term intubation, 
such as subglottic mucosal edema, ero- 
sions, and granulations that can make 
extubation difficult. Cotton and Seid,” 
as well as others, have used the ante- 
rior crieoid split procedure to prevent 
the need for tracheotomies in a high 
percentage of these patients," The 
most commonly recognized delayed 
complication of long-term intubations 
has been cicatricial circumferential 
subglottic stenosis, which if sympto- 
matie requires a tracheotomy and is 
usually treated definitively by some 
type of laryngotracheoplasty.2 We 
must also be aware of the possibility 
that. subglottic cysts may also be a de- 
layed complication of intubation in the 
premature infant. 

Although there have been isolated 
reports on this condition, it has not 
been widely recognized by otolaryngol- 
ogists and neonatologists. We call at- 
tention to this entity so that it may be 
more widely recognized and treated 
appropriately with marsupialization 
of the cysts rather than being treated 
as a subglottic stenosis with tracheo- 
stomy. 
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Vestibular Schwannoma Presenting With 





Su den Facial Paralysis 


David E Wexler, MD; Theodere W. Fetter, MD; Bruce J. Gantz, MD 


@ Facial paralysis is an unusual mani- 
festation of vestibular schwannoma, and 
generally signifies an advanced stage of 
tumor growth. We describe a case of 
eighth-rerve schwannoma that presented 
initially with rapid-onset complete unilat- 
eral facial paralysis. At the time of opera- 
tion thenerve was found to be electrically 

intact despite marked compression by tu- 


“mor, The facial nerve was preserved and 


faciabmotian hag partially recovered post- 
operatively, All unexplained persistent 
facial paralysis should be evaluated by 
magnetic resonance imaging with para- 
magnetic contrast enhancement. 

{Arch Otolaryngol Head Neck Surg. 
1990; 1°6:483-485) 


S* ‘Terence Cawthorne! once stated 
“All that palsies is not Bell.” 
While Bell’s Gdiopathic) facial palsy is 
the most common clinical entity of fa- 
cial weakness; tumor is always in the 
differential diagnosis of a persistent 
facial paralysis. An estimated 5% of 
facial palsies are secondary te tumors. 
These relatively uncommon cases of 
facial paralysis due te tumor are usu- 
ally associated with either facial nerve 
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neurilemoma, tumor contiguous with 
the facial nerve, or metastatic dis- 
ease. Facial paralysis can also occur 
in eighth-nerve schwannomas, where 
it is regarded as a late finding.’ The 
following unusual case demonstrates 
rapid-onset facial paralysis as the ini- 
tial manifestation of a relatively small 
vestibular nerve schwannoma. 


REPORT OF A CASE 


A 23-year-old white woman presented to 
her physician for treatment of right-sided 
facial paralysis. This had developed over 
the course of several hours, less than half a 
day. The initial diagnosis was Bell’s palsy 
and she was treated with a trial of oral ste- 
roid therapy. The treatment had no benefi- 
cial effect on her facial paralysis. Two 
weeks later she developed right-sided hear- 
ing loss. There was no vertigo or dysequi- 
librium. The patient also denied tinnitus 
and any prior otologic problems. There 
were no facial paresthesias, but a flattening 
of taste sensation was noted. Three months 
after her symptoms developed she was re- 
ferred to us for further evaluation and 
treatment. 

Results of a physical examination re- 
vealed tympanic membranes of normal ap- 
pearance and mobility. Tuning fork local- 
ized to the left side on the Weber test. No 
spontaneous nystagmus was observed. 
There was a complete right-sided facial pa- 
ralysis, but no other focal neurologic find- 
ings. Audiogram showed profound senso- 
rineural hearing loss on the right side. 
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Hearing was normal on the left side. Acous- 
tic reflexes were consistent with right-sided 
anakusis. An electronystagmogram showed 
mild spontaneous left-beating eyes-closed. 
nystagmus. Severe vestibular hypofunction 
on the right side was evident on 20°C and 
ice-water caloric testing. Facial nerve elec-. 
trodiagnostic tests were performed, Ponto- 
gram results were comp with a right 
sided peripheral facial nerve lesion. An 
electromyogram demonstrated fibrillation: 













Fig 1.—Towne projection roentgenogram 
showing widened internal auditory canal-on the’ 
right side (arrows). 

















Tan 





Fig 2.—T,-weighted magnetic resonance imaging scan in the coronal 
piane showing gadolinium-enhanced lesion in the right internal auditory 


canal region. 


potentials. Electroneurography showed no 
response (to maximal stimulation) on the 
right. A Towne projection roentgenogram 
demonstrated a widened internal auditory 
canal on the right side (Fig 1), Magnetic 
resonance imaging (MRI) with intravenous 
gadolinium contrast was obtained, and an 
enhancing intracanalicular lesion was 
clearly visualized on the right side (Figs 2 
and 3). 

A translabyrinthine surgical approach 
was undertaken for removal of the lesion. 
The main tumor mass originated in the su- 
perior vestibular nerve; in addition, non- 
contiguous tumor was present within the 
posterior semicircular canal. A portion of 
the intracanalicular segment of nerve VII 
was substantially thinned and had de- 
creased perineural vascularity due to com- 
pression by the tumor. However, after exci- 


-sion of the lesion, stimulation of the facial 


nerve with 0.25-volt DC pulses distal to the 
geniculate ganglion and 0.5-voelt pulses 
proximal to the compressed region pro- 
duced facial movement. In the immediate 
postoperative period, facial movement was 
not present. However, 3 months postopera- 
tively right-sided midfacial motion was 
partly recovered, including near complete 
eye closure and moderate orbicularis oris 
function. The diagnosis was schwannoma. 


COMMENT 


Vestibular nerve schwannoma is the 
most common mass lesion to oceur in 
the cerebellopontine angle region. Al- 


though the true incidence of this lesion 
is not reliably known, any unexplained 
unilateral otologic symptoms must be 
regarded with suspicion for presence 
of an eighth-nerve tumor. Typically 
the tumors involve the vestibular 
nerve in the medial internal auditory 
canal, and they may extend out into 
the cerebellopontine angle or, less fre- 
quently, remain primarily intracan- 
alicular.’ Histologically, schwannoma 
is found 80% to 90% of the time. Men- 
inglioma and cholesteatoma are the 
next most common masses found in the 
cerebellopontine angle.’ 

Auditory symptoms, either unilat- 
eral sensorineural hearing loss or tin- 
nitus, are by far the most common 
clinical presentations of a vestibular 
schwannoma. Vestibular dysfunction 
may be evident from complaints of 
vertigo or unsteadiness. As the tumor 
enlarges, other cranial nerve findings 
may appear, most notably sensory 
changes reflecting impingement on the 
trigeminal nerve.’ 

Curiously, facial paralysis is an un- 
common manifestation of vestibular 
schwannoma. Neely and Neblett’ re- 
ported preoperative facial paralysis in 
6.1% of their review of 49 eighth-nerve 
schwannomas, and a rate of only 3.2% 
was noted in a series of 500 patients by 
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Fig 3.--Magnetic resonance imaging scan in the transverse plane 
showing gadolinium-enhancing right internal auditory canal mass. 


Brow.” When facial paralysis occurs 
as a late finding, a large tumor is 
found, generally with other cranial 
nerve deficits, particularly involving 
nerves IX and X." In contrast, the rare 
primary facial nerve neoplasms (neu- 
rilemomas) may present relatively 
early with facial weakness. Progres- 
sive facial weakness or, less commonly, 
sudden facial paralysis or recurrent 
paralysis, may occur in such cases."""" 

The integrity of facial nerve motor 
function in the setting of compression 
by adjacent eighth-nerve tumors is not 
easily explained. Jung et al’ suggest 
that the nerve sheath provides a crit- 
ical protective barrier. Their study of 
facial nerve tumors showed a correla- 
tion between tumor invasion through 
the nerve sheath and development 
of facial paralysis. In the absence of 
nerve sheath invasion, the facial nerve 
generally appears to tolerate gradual 
pressure stresses exceedingly well. 
Thus, it is doubtful that mass effect 
alone caused the original paralysis in 
our patient, since there were no other 
symptoms initially. Perhaps a local 
vascular compromise produced her fa- 
cial paralysis. The finding of greatly 
diminished perineural vascularity in 
the region of the nerve compression, as 
was observed under the operating mi- 
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eroscone, poa this view. 
oo The dnding of electrical excitability 
: of the facial nerve after decompression 








at the ime of surgery was unexpected. 
tagain illustrates the resiliency of the 
erve to local compression. Also, a 
limitation of electroneurogram testing 
ds pointed out. A preoperative electro- 
neurogram showing no response does 
not necessarily imply that the nerve is 
~-nonviable. Loss of the compound mus- 
cle action potential may be due to 
either actual neural degeneration or 
may reflect desynchrony within the 
facial nerve." Desynehrony occurs 
during regeneration and may be 
“present when the nerve is compressed 
or invaded by tumor. For this reason 
o electroneurography is of prognostic 
_ value only during the acute phase of 
facial paralysis.” 
A translabyrinthine approach was 
elected in anticipation of possible fa- 
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cial nerve grafting. This approach un- 
expectedly revealed schwannoma in 
the posterior aspect of the semicircu- 
lar canal. Little attention has been 
given to distally situated schwanno- 
mas. Babin and Harker" described two 
cases of intralabyrinthine acoustic 
neuroma. They emphasized that an 
awareness of possible tumor in such 
usual sites is important in managing 
patients with retrocochlear lesions. 
Although the incidence of these intra- 
labyrinthine tumors is unknown, long- 
term follow-up seems particularly 
warranted after hearing conservation 
procedures. 

Magnetic resonance imaging is now 
the key imaging modality for evalua- 
tion of temporal bone soft-tissue 
masses.'* The introduction of gadolin- 
ium diethylenetriamine pentaacetic 
acid, an intravenous paramagnetic 
contrast agent, has greatly improved 
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the sensitivity of MRI in detecting. 
small soft-tissue lesions of the internal 
auditory canal. While not specific for 
schwannoma, the gadolinium ‘dieth-: 
ylenetriamine pentaacetic acid~en- 
hanced MRI nevertheless provides a 
highly sensitive examination. for: 
masses of the cerebellopontine. angle 
and internal auditory canal. We be 
lieve it has replaced air computed to- 
mographic cisternography as the pro: 
cedure of choice for suspected intra- 
canalicular soft-tissue lesions. ; 
In summary, vestibular schwan- 
noma can present atypically with rap- 
id-onset facial paralysis. Although 
this case is at the far end of the clini- 
cal spectrum for eighth-nerve schwan- 
noma, it upholds Cawthorne’s dictum. 
regarding facial palsies. Any unex- 
plained persistent facial paralysis 
should be evaluated by MRI with gad-: 
olinium contrast. 
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Resident's Page 


A 39-year-old man presented with a 
l-month history of progressive left 
nasal obstruction, epistaxis, and swell- 
ing of the lateral aspect of the nose and 
‘left cheek. He denied a history of 
tobacco or alcohol use and had no his- 
tory of nasal surgery. A head and neck 


_ A 82-year-old black man presented 
„witha 4-month history of a nontender 
right parotid gland swelling (Fig 1). 
‘An enzyme-linked immunosorbent an- 
tibody assay revealed antibodies to 
human immunodeficiency virus (HIV). 
‘The presence of HIV was confirmed by 
Western blot. The Walter Reed staging 
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PATHOLOGIC QUIZ CASE 1 


examination disclosed swelling over 
the left lateral nasal area and a left 
intranasal polypoid mass (Fig 1), but 
there was no evidence of bleeding or 
mucosal ulceration. The right nasal 
cavity and nasopharynx were clear. 
Sinus roentgenograms were normal. 


PATHOLOGIC QUIZ CASE 2 


classification was WR3.' Physical ex- 
amination revealed a 1-cm right post- 
auricular lymph node and a 3 x 3-em, 
cystic, right parotid mass. Serous fluid 
(10 mL) was obtained by needle aspi- 
ration, and cytologic evaluation re- 
vealed only occasional clusters of 
anaerobic epithelial cells and lympho- 
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With the patient under local anesthe- 
sia, the polypoid mass, which was 
found to be arising from the nasal sep- 
tum, was removed and was subse- 
quently submitted for histologic exam- 
ination (Figs 2 end 3). 

What is your diagnosis? 


CPT Richard F. Debo, MC, USA; CPT Martin Davidson, MC, USA; MAJ Carl A. Patow, MC, USA, Washington, DC 


cytes. Aerobic, anaerobic, mycobacte- 
rial, and fungal cultures were sterile. 
Two weeks after the initial aspiration, 














the fluid reaccumulated. A superficial z 


parotidectomy was performed (Fig 2). 
What is your diagnosis? 
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PATHOLOGIC QUIZ CASE 1 








Figure 1. 





PATHOLOGIC QUIZ CASE 2 Figure 3. 





Figure 1. Figure 2. 





Figure 4. 
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Pathologic Diagnosis; Pleomorphic 
adenoma. 

Mixed tumor of the nasal septum 

: was first reported by Denker and 
: Kahler in 1929.' There have been ap- 
proximately 20 cases reported in the 
literature since then. The largest se- 
ries of intranasal mixed tumors was 
“reported by Compagno and Wong? of 
the Armed Forces Institute of Pathol- 

- ogy, Washington, DC. 

Mixed salivary gland tumor, or pleo- 
morphic adenoma, is usually a tumor 
of major salivary glands, yet it has 
been reported at various locations in 

< the upper respiratory tract.’ The oc- 
currence varies, depending on the se- 


` ries and site. The rate of occurrence: 


. ranges from 6.5% to 20% in the upper 
< respiratory tract. Batsakis® states that 
the most common site in the upper 
respiratory tract is the nasal cavity, 
followed by the maxillary sinus and 
the nasopharynx. The nasal septum is 
sparsely populated with salivary 
glands. The majority of intranasal 
mixed tumors arise from the septum, 
“even though anatomically most of the 
minor salivary glands are located in 
- the lateral nasal wall and turbinates. 
_« There is no distinct age for presen- 
-v tation of this lesion, and it does not 
-demonstrate the typical female pre- 
“dominance of mixed tumors in. major 


Ctinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


salivary glands. The presenting com- 
plaints of the patient in this report 
were similar to those in prior reports.” 
In the majority of cases, unilateral 
nasal obstruction was the most com- 
mon complaint. 

The list of differential diagnoses for 
unilateral nasal polypoid masses is 
long. There have been numerous re- 
ports of benign and malignant tumors 
in this region, In this case, the smooth 
surface, lack of ulceration, and lack of 
bony destruction favored a benign 
neoplasm. Although pleomorphic ade- 
nomas are benign, their surgical treat- 
ment is complicated by a high recur- 


_ rence rate if complete excision is not 


achieved. In the series reported by 
Compagno and Wong, there was a 
10% recurrence rate. This is relatively 


low compared with the rates reported 


for parotid and intraoral mixed tu- 
mors.’ Thus, Compagno and Wong rec- 
ommended conservative surgical ther- 
apy for pleomorphic adenomas, in 
contrast to previous authors who rec- 
ommended a more radical surgical ap- 
proach. In reviewing the histologic 
characteristics of recurrent mixed tu- 
mors, Compagno and Wong? found a 
high association with myxoid stroma, 
which can easily spill into the surgical 
field and thereby account for later re- 
currence. When they reviewed the in- 
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tranasal lesions, a very cellular pat- 
tern was seen and myxoid stroma was 
uncommon. 

Although pleomorphic adenoma of 
the nasal septum is an uncommon. tu- 
mor, it is usually predictable, with a 
distinctive clinical presentation and 
course. Therefore, conservative man- 
agement with lifelong follow-up is the 
treatment of choice, with radical sur- 
gical procedures reserved for locally 
aggressive or recurrent tumors. 
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Pathologic D agnosis Benign lym- 
: phoepithelial 


of the parotid gland 





associated with HIV infection. 


Benign lympioepithelial cysts of the 
parotid gland were described prior to 
the acquired immunodeficiency syn- 
. drome (AIDS) epidemic,’ particularly 
in association with Sjégren’s syn- 
_. drome. Two recent series have re- 
= ported a total of 32 cases of cystic 
lesion of the parotid gland in patients 
_ with AIDS.“ Shugar et al’ have pro- 

: posed that patients with these cysts 





hy and cervical adenopathy be considered 


to have AIDS until proved otherwise. 
Patients with HIV infection and be- 
nign lymphoepithelial cysts present 
with asymptomatic unilateral or bilat- 
eral parotid gland enlargement. The 
cysts are most commonly found in the 
tail of the parotidgland. Computed to- 
mographic scans with contrast injec- 
tion typically demonstrate multiple 
cystic lesions with peripheral rim en- 
_hancement. The yellow serous fluid 
obtained on neadie aspiration is mi- 
croscopically consistent with a benign 
lymphoepithelial lesion. 

On gross examination the lining of 
the cyst is shiny, with multiple smooth 
mucosal projections, The histopatho- 
logic appearance. is that of a large ep- 





Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 
“the ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be sub- 
mittedin duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Nlustrations must be submitted as positive color trans- 
parencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. Transpar- 
encies should be carefully packaged in a separate container. Please do not submit glass-mounted transparencies or 
the actual glass histology slides, Material for the Resident's Page should be matled to the Chief Editor. 


Reprints net available. 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


ithelial-lined cyst surrounded by lym- 
phoid tissue containing large germinal 
centers (Fig 3). The epithelial lining is 
usually cuboidal and occasionally 
squamous. A dense infiltrate of lym- 
phoid cells is found in the mucosal lin- 
ing (Fig 4). The germinal centers deep 
to the epithelium displace the epithe- 
lium into the lumen of the cyst, pro- 
ducing mucosal projections into the 
cyst. 

Several theories on the etiology of 
these cysts have been proposed. The 
follicular hyperplasia of the lymphatic 
tissue within the cyst lining is histo- 
logically identical to the lymphoid hy- 
perplasia seen in other sites in patients 
with AIDS.’ Finfer et al’ have pro- 
posed that the follicular hyperplasia 
produces salivary ductal obstruction. 
Shugar et al’ have suggested that the 
unique embryologic development of 
the parotid gland and periparotid 
lymph nodes may be a contributing 
factor. 

Both lymphoma’ and Kaposi's 
sarcoma’ have been found unexpect- 
edly in resected parotid cysts. Because 
patients with AIDS have an increased 
incidence of malignancy, the currently 
suggested treatment of benign lym- 
phoepithelial cysts in HIV-infected 
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patients is surgical exeision. This rec- 
ommendation should be applied on an 
individual basis, as surgery for HIV- 
infected patients holds special. risks 
for both patient and surgeon. 


The statements contained herein are the opine- 
ions of the authors and are net.to-be construedas 
official policy of the US Army or the Department’ 
of Defense. 


References 
1. Redfield RR, adi oe DC, ne EC. The 
‘fort 


i: 1156-1179, 
3. Evans RW, Cruickshank. AH. Epithet Pu 
mors of the Salivary Glands. Philadelphia, 7 
WB Saunders Co; 1970. 
4. Shugar JM, Som PM, Jacobson AL, Ryan JR, 
Dickman SH, Bernard PJ. Multicentric parotid. 
eysts and cervical adenopathy IW AIDS patients: 
a newly recognized entity: CT and MR manifesta- 
tions. Laryngoscope. 1988;98:772-775, n 

5. Finfer MD, Schinella RA, Rothstein SG, 
Persky MS. Cystie parotid lesions in patients at 
risk for the acquired immunodeficiency: syn- 
drome. Areh Otolaryngol Head Neck Surg 
1988;114:1290-1294, : 

6. Ryan JR, Ioachim HL, Marmer J; Loubeaw. - 
JM. Acquired immune deficiency syndrome-re-. 
lated lymphadenopathies presenting in the sali- 
vary gland lymph. nodes. Arch Otolaryngol. 
1985;111:554-556. 

T. Ioachim HL, Ryan JR, Blaugrund SM. AIDS." 
associated lymphadenopathies and lymphomas ©. 
with the primary salivary gland presentation. > 
Lab Invest. 1987;56:33. Abstract: 


Resident's Page. 489° 





Letters to the Editor 


On the Cause of Sinusitis in Patients 
With Cleft Palate 


To the Editor.—In our practice there is 
indeed a high incidence of sinusitis in 
patients with cleft palate. Chronic si- 
nusitis commonly does not present 
with fever or headache, and must be 
ruled out in every patient with middle 
ear disease,'? or bronchial asthma.’ In 
our palate clinic every patient is ex- 
amined with the aim of excluding si- 
nusitis, and, if found, it is actively 
treated. In recent years, endoscopy has 
completely changed the diagnostic ap- 
proach to paranasal sinus disease and 
its treatment.** By the use of endos- 
copy intranasal structures such as the 
ethmoidal system, including the bulla 
ethmoidalis, infundibulum, frontal re- 
cess, and the maxillary ostium, can be 
observed. Specific pathologie condi- 
tions can be diagnosed and appropri- 
ate treatment may be given.** 
Ishikawa et al,’ in their article re- 
cently published in the ARCHIVES, have 
studied this subject. They found an 
impairment of mucociliary clearance 
in their patients with cleft palate. This 
finding could be implicated as a caus- 
ative factor of sinusitis in these pa- 
tients. This report, however, raises 
some questions regarding the basic 
study performance, and the conclu- 
sions derived therefrom. 
1. The authors have performed 
x masendoscopic examination of the 
` velopharyngeal valve of their patients 
with no regard to the intranasal struc- 
tures. In turn, they have examined 
their patients by anterior rhinoscopy 
only. Nasendoscopy should be per- 


formed by advancing the endoscope 


into the nasal cavity, thus completing 
endonasal endoscopy. 
2. The authors based the diagnosis 
of sinusitis on regular roentgeno- 
grams. As the sinus system and espe- 
cially the ethmoidal cells are a tridi- 
mensional labyrinth, regular roent- 
| genograms are of limited diagnostic 
value*'° More accurate roentgeno- 
graphic studies must include com- 
puted tomography.” The authors 
should also indicate what their criteria 
<< are for diagnosis of sinusitis—an air- 
“fluid level only, or also thickening of 
the nasal mucosa? In our experience, 
‘purulent discharge from the sinus os- 
tia can be seen on endoscopy, in the 


presence of normal roentgenograms, 
and the sinusitis is confirmed only by 
computed tomography." 

3. No details of the endoscopic ex- 
amination of the velopharyngeal valve 
are reported. How do the authors de- 
fine the grading of velopharyngeal 
competency? All 28 patients who un- 
derwent pharyngeal flap surgery are 
indicated in Fig 4: “with pharyngeal 
flap.” This kind of surgery has a lim- 
ited suecess.'*"* Generally, there are 
flaps undergoing breakdown, and oth- 
ers become too narrow. In cases of a 
velopharyngeal valve with poor or no 
palate or lateral-wall mobility, a large 
flap with limited cross area of the 
velopharyngeal valve at rest is needed 
for competent speech. ™* Drainage of 
the postnasal drip and nasal respira- 
tion depend on the cross area of the 
velopharyngeal valve at rest, ie, in 
breathing. 

4, The authors found impairment of 
nasal clearance function and impaired 
ciliary activity in their patients with 
cleft palate. How can they ascertain 
whether the impairment of the muco- 
ciliary clearance is the cause of sinusi- 
tis and not secondary to the rhinitis 
caused by chronic sinusitis? 

5. The authors stated that they also 
did rhinomanometry (p 442), but they 
do not report results of this measure- 
ment. 

In conclusion, the high prevalence of 
paranasal disease in patients with 
cleft palate is of great importance and 
interest. Although the article of 
Ishikawa et al’ is of importance, the 
question about the cause of sinusitis 
still remains open and needs further 
study. 
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In Reply.—The following comments 
are offered in response to Dr Finkel- 
stein and coworkers’ letter to the edi- 
tor. 

1. A flexible fiberscope (Olympus 
PNF-type 2), with a diameter of 3.4 
mm, was used to examine velopharyn- 
geal function. In our study, a large 
number of subjects were young and 
even in these subjects it was easy to 
examine the velopharynx. However, 
examination of intranasal structures 
such as the maxillary ostium and the 
ethmoidal system was difficult in 
younger subjects. Therefore, the diag- 
nosis of sinusitis was based on the 
findings obtained by anterior rhinos- 
copy and roentgenography. 

2. Computed tomography is com- 
monly used for examination of para- 
nasal sinus diseases in our institution. 
However, computed tomography is not 
recommended for all younger subjects 
because exposure to radioactive rays 
should be minimized at this age. Fur- 
thermore, plain roentgenograms are 
as useful as computed tomography in 
the diagnosis of nasal sinusitis. 

In the present study, the criteria for 
diagnosis of sinusitis were thickening 
of the sinus mucosa, the air-fluid level, 
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_ and opacification. 
_/ 3. In the endoscopic examination, 
velopaaryngeal function was graded 
as -follews: (1) complete closure, in 
> which tae velopharynx was completely 
closed during phonation cf Japanese 
‘vowels and consonant-vowal syllables; 
(2) slight incomplete closure, in which 
- bubbling ora slight gap was noted; and 
_ (8) ineompilete closure whea there was 
oa distinet gap. 
= The pharyngeal flap operation was 
-useful far correction of velopharyngeal 
inadequacy. In our hospital, high at- 
“tachment and folded pharyngeal flap 
operations were often performed. A 
folded pharyngeal flap without a raw 
surface permits minimal shrinkage 
and ster contracture of the flap, and 
- effective velopharyngeal closure is 
ON lyaechieved.° 
4. A-saceharin test was performed 
_ in 91 nosesof patients with cleft palate 
- (Big 7). These patients were divided 
into these with and those without si- 
nusitis. In the former group, 28 
(15.7% of 37 noses showed saccharin 
: < timesover the normal upper limit or 11 
o minutes: In the latter group, 24 
(44.4% sof 54 noses exceeded the upper 
limit. Thus both groups shewed signif- 
icantly longer saccharin times 
(P < D1). This incicates that impaired 















News and Comments 


Request for Proposals From the Amer- 
ican Laryngological Association.—The 
American Laryngvlogical Association 
has established a grant for research on 
laryngology, rhinology, and related 
subjeets. The maximum grant for 1 
year is $15000. Deadline for submis- 
sion is dune 1, 1990. For the specifics of 
eligibility and application materials, 
contact H. Bryan Neel II, MD, Secre- 
tary, American Laryngological Asso- 
ciatioa, 200 First St SW, Rochester, 

“MN 55905. 








International Conference oa Immunobi- 

~ ology.—-The Third International Aca- 
demic Conference: Immunobiology in 
Otology. Rhinology, and Laryngology 
will be ‘held in Ceronado, Calif, from 
November 8 throagh 10, 1990. A lim- 
ited number of free papere will be ac- 
cepted by the program committee. 
During the 3-day conference, a perma- 

©. nent poster session will be crganized in 
the hall of the conference site. For 












mucociliary function is the cause of si- 
nusitis in patients with cleft palate. 

Several investigators reported a re- 
lationship between nasal mucociliary 
clearance and nasal airway patency.** 
In patients with cleft palate who have 
an increased nasal airway resistance, 
as reported previously.’’ nasal ob- 
struction may induce impaired muco- 
ciliary clearance. 

5. Rhinomanometry was performed 
by the active-anterior method using a 
rhinoconductance meter (RION SR- 
10). Nasal resistance was calculated at 
a fixed pressure of 100 Pa during in- 
spiration. The total nasal resistance in 
normal subjects was 0.402 + 0.134 Pa/ 
cm’ per second in those 3 to 6 years of 
age, 0.298 + 0.099 Pa/cm’ per second 
in those 7 to 15 years, and 0.268 + 0.118 
Pa/em’ per second in those 16 to 40 
years. In contrast, the respective 
values in patients with cleft palate 
were 0.621 + 0.299 Pa/em’ per sec- 
ond, 0.588 + 0.890 Pa/em per second, 
and 0.405 + 0.278 Pa/cm} per second. 
Nasal airway resistance was signifi- 
cantly higher (P< .01) in patients 
with cleft palate than in normal sub- 
jects. 

It was speculated that intranasal 
deformities such as deviation of the 
nasal septum and hypertrophy of the 


further information, contact Jan E. 
Veldman, MD, PhD, Secretary Gen- 
eral, c/o Kugler & Ghedini Congresses, 
PO Box 516, NL-1180 AM, Amstelveen, 
the Netherlands; (+31.20) 278-070; fax 
(+81.20) 380-524; or Kugler & Ghedini 
Congresses, PO Box 5794, Berkeley, CA 
94705-5794; fax (818) 363-7210. 


Academy Announces Its Course Sched- 
ule.—The American Academy of Fa- 
cial Plastic and Reconstructive Sur- 
gery announces its course schedule for 
the third and fourth quarters of 1990. 
The course schedule is as follows: June 
1 and 2, “Soft-Tissue Workshop,” in 
Santa Barbara, Calif; June 4 through 8, 
“Microvascular Workshop for Oto- 
laryngologists,” in Ann Arbor, Mich; 
June 17 through 21, “Rhinoplasty and 
Otoplasty,” in New York, NY; June 22 
and 23, “Cosmetic Surgery of the Ag- 
ing Eye,” in New York; June 25 and 26, 
“Facelift Surgery,” in New York; July 
30 and 31, “Basic Rhinoplasty,” in 
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inferior turbinate increase nasal resis- 

tance in patients with cleft palate. 
YASAYUKi IsHikawa, MD 
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Portland, Ore; August 1 through 5, 
“Advanced Rhinoplasty,” in Portland, 
Ore; October 12 through 14, “Cranio- 
facial,” in Santa Rosa, Calif; and Octo- 
ber 18 through 21, “Facial Skin Malig- 
nancies,” in Seattle, Wash. 


F. T. Hill Seminar in Otolaryngology. — 
This year’s F. T. Hill Seminar includes 
discussions of nasal surgery, manage- 
ment of the difficult nose, skull base 
surgery, cochlear implants, the patient 
with dizziness, video stroboscopy, sur- 
gery for vocal rehabilitation, laryngeal 
framework surgery, and other topics 
of current interest. The director of the 
seminar is Loring W. Pratt, MD. There 
will be 18 hours of Category 1 credit 
available. Families are welcome, and 
meals and lodging are available. For 
further information, contact R. H. 
Kany, Director of Special Programs, 
Colby College, Waterville, ME 04901; 
(207) 872-3386. 
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postoperative interval. The label of “postoperative” is insufficient 
by itself, 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9-em (8% X 11-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must inclade a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. 1t is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent Zorm. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Ilustrations.—Submit illustrations in duplicase, unmounted, 
untrimmed, and 12.7 X 17.8 em (5x7 in). Sene high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly te the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies, 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or materiabof the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE Note: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuseripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables), 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1'2-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations¢photographs. 

(7) Title too long. 

(8) Failure te label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—~— (10) Failure to include copyright transmitta! letter. 

——. (11) Failure to include all authors’ persona: signatures on 

copyright transfer form. 
om (12) Failure to designate the correspondipg author and 
provide phone number and address. 
m (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 








HISMANAL 


CASTEMIZOLE)™ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


EFFICACY ALL SEASON LONG 





EFFICACY THAT LEAVES PATIENTS ALERT 


ONCE-A-DAY 


HISMANA 


CASTEMIZOLE)™ 


FOR PATIENT 
SATISFACTION 
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Before preseribing, please consult complete prescribing information of which the following is a 
brief summary. 

DESCRIPTION 

HISMANAL” (astemizole) is a histamine H,-receptor antagomst available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 

HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients, 

PRECAUTIONS 

General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions, Antihistamines are prescribed to reduce allergic symptoms, Patients should be 
Questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy ar lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, eg., 
at least 2 hours after a meal. No additional food should be taken for at east 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucieus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizote have not revealed mutagenic activity, 


impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose, Matemal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
commended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
Studies in pregnant wor SMANAL should be used during pregnancy only if the potential 
beneit justifies the potential risk to the fetus, Metabolites may remain in the body for as jong as 
4 months after the end of dosing, calculated on the basis of 6 tumes the terminal half-life (See 
Clinical Pharmacology section). 
Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs, 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated, 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived {rom z 
controlled ci t studies in adults. In these studies the usual maintenance dose of HISMANAL® 
{astemizoie) was 10 mg once daily. 
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Percent of Patients Reperting 
C Controlled Studies” 


Hismanal Placebo Classical" 

(N= 1630) (N= 1109} (N= 304) 

ADVERSE EVENT % t% % 
—+ PEREA 











Gentral Nervous System 
Drowsiness 
Headache 
Fatique 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 
Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 
Eye, Ear, Nose, and Throat 
Mouth dry 5.2 3 
Pharyngitis 17 2. 
Conjunctivitis 12 1 
Other 
Arthralgia 1.2 16 


“Duration of treatment in Controlled Studies ranged trom 7 to 182 Days 
“Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N= 100); Phentramine Maleate (N= 47); 
6-Chlorpheniramine (N= 20} 
Adverse reaction mfarmation has been obtained from mare than 7500 patients m all clinical trials, 
Weight gain has been reported in 3.6% of astemzole treated patients involveciin controlled studies, 
with an average treatment duration of 53 days. In 46 af the 59 patients for wham actual weight 
gain data was available, the average weight gain was 3.2 kg. 
Less frequently occurring adverse experiences reported in clinical trials or spentaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, cspression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 
Marketing experiences include isolated cases of convulsions. A causal relatioeship with HISMANAL 
fag not been established. 
OVERDOSAGE 
in the event of overdosage, supportive measures including gastric lavage and «mesis shouid be 
employed, Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up te 500 mg have been reported with no il effects, cases of ser: 
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aus ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater thas.200 mg have been 
reported. Patients should be carefully observed and ECG monitoring is reco nded in cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed! HISMANAL does not 
appear to be dialyzable. 

Care should be taken not to exceed dosing recommended in the DOSAGE ANC. AOQMINISTRATION 
section. 

Oral LDgq values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in vats. in neonatal rats, 
the oral LOgg was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C), Protect from moisture. 


US, Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA ING., Piscataway, New Jersey 08854 IP4iNSBA-M 
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THE NEW YORK EYE AND EAR INFIRMARY “INSTITUTE FOR CONTINUING MEDICAL EDUCATION 


The 63rd Annual Clinical Conference of the Alumni Association 
of The New York Eye and Ear Infirmary 


OTOLARYNGOLOGY: NEW PERSPECTIVES FOR THE 1990's 


SATURDAY, May 19, 1990 

Omni Park Central Hotel 

Seventh Avenue at 56th Street - New York, New York 
Conference Director: Kenneth F. Mattueci, M.D. 

Chairman, Dept. of Otolaryngology/Head and Neck Surgery: Frank E. Lacente, M.D. 


FACULTY TOPICS 

Y.B. Choo, M.D. Washington and the Future 
Hector R. Giancarlo, M.D. Practice of Otolaryngology 
Jerome C. Goldstein, M.D. : j 
Frank E. 









May 26-28, 1990 The Mills House Hotet Charleston, S.C. | At Last o (J 


Swor Hirano., MD 
wiol of Medicine, Karume University 


Fön K. Hufnagle. PAD Laser Microsurgery 


Hilisois Stare University 





Jaimes AL Konfman, MD 


° 
Bowman Gros School of Medicine The Way 1t Was 
Seegen C. McFarlane. PhD meant to be 


Gab ersiiy of Nevada School of Medicine 


Instruments and Lasers for Medicine 


Chraiies W., Vaughan, MD i 
Bosson fintverstix School of Medicine f 


Eiji Yurigasawa, MD 
Neos Haven., CT 


MS 
Evaluation amd K o ‘For more isformation: Participate in Spoleto 
menm of da A. Halstead, MD. Festival - USA! May 25- 
Vocalist, P se Director, Depart- June 10. International 
Use of ads j Otolaryngology, Opera. Dance, Music, 
nostic University of Theater and Visual Aris. 
Managemen? atoira, 171 Ash- Brochures and ticket in- 
and Functional Di Gharieston, S.C. formation provided. 
ders, 5, 803-792-7162. 
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Len TYP As: 4g DOCTORS 
GAVE UP PRIVATE PRACTICE 
FOR A CHALLENGING 

„NEW CAREER. 








They didn't give up medicine. They just started practicing it in a more 
exhilarating environment. 

An environment that affords them many tangible benefits, Like a diverse practice, 
unlimited access to medical specialities, and financial security. Plus a lot of 
intangibles. Like a comfortable lifestyle, an opportunity for worldwide experiences 
and the respect that goes along with being an Air Force officer 

Of course, to enter an environment this rewarding, they did have to give up a few 
things. Like rent, equipment expenses, malpractice insurance, payrolls and 
utility bills. 

Now, you may be intrigued by such a unique opportunity. But like any if 
good medical professional, you'd probably like a complete case history. iy 
So call 1-800-423-USAF Or send your curriculum vitae to Colonel William Ye 
E. Patterson, United States Air Force/RSH, Randolph 
Air Force Base, Texas 78150-5421, AIM HIGH. // 
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The Department of Otolaryngology at 
The University of Texas Medical Branch 


presents its 


21st ANNUAL OTOLARYNGOLOGY CONFERENCE 


WHAT'S NEW IN OTOLARYNGOLOGY 


June 14-16, 1990 + San Luis Resort Hotel - Galveston, Texas 
Guest Faculty Topics 


H Bryan Neel. Ill MD PhD + Update of new views of cancer staging 
3 E 3 


+ Management of nasopharyngeal cancer 
Professor and Chairman of Otolaryngology e New approaches to frontal sinus surgery 
Mayo Clinic 


+ Dilemmas in diagnosis 
Jack V. Hough, MD 


+ Thyroid gland neoplasm 

* Recent advances in implantable auditory 
President, Hough Ear Institute + Oklahoma City prosthesis 
Director, Central Ear Research Institute + Update in tympanoplasty & stapedectomy 
Clinical Professor of Otolaryngology at the 
University of Oklahoma Health Sciences Center 


+ Face lifts + Maxillofacial injuries 
Eric J. Dierks, MD, DMD 


e Rhinoplasty and septoplasty 
Assistant Professor of Otolaryngology 


+ Management of facial skin malignancy 
+ New techniques in endoscopy, voice 
UT Southwestern Medical School at Dallas 
13 Hours AMA Category 1 











































disorders and phonosurgery 
.-..And many other timely topics! 
FEES: Physicians $250; Residents and Nurses $125 






For more information contact MARTHA BERLIN, Conference Coordinator 
UTMB Office of Continuing Education J-34, Galveston, TX 77550-2782 
(409) 761-2934 +» FAX (409) 761-4706 







BYRON J. BAILEY, MD 
Course Director 









You are invited to attend the 
annual meeting of the 


WEST VIRGINIA 
ACADEMY OF OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


UNILASE’ 


Microsurgical CO, Laser 


at The Greenbrier 


White Sulphur Springs E Smallest Spot 
BER irpini m Optimum Precision 
May 25-28, 1990 m Smallest Package 
a m No Articulated Arm 
Byron J, Bailey, M.D. FACS. m User Friendly 
David Kennedy, M.D. | m Always Available 


John H. Boyles, Jr., M.D. 


ee A 
Registration fee: $150 | LLMED 


Abate i Instruments and Lasers for Medicine 


F.T. Sporck, M.D. 
Post Office Box 1628 
Charleston, WV 25326-1628 






















































































A CLASSIC SOLUTION... 


AYR is a buffered, isotonic saline solution 





specially formulated to replace crucial moisture of 
dry, crusted and inflamed nasal mucosa due to: 
ALLERGIC RHINITIS “COLDS” 
RHINITIS MEDICAMENTOSA POST. 
NASALSURGERY LOW HUMIDITY 
AYR is safe and gentle and 
can be used as often as needed, 
even with infants. 
2 NO BURNING NO STINGING 


B.F. Ascher & Co., Inc., Lenexa, KS 66219 
©1987 B.F. Ascher & Co 








HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1990 





















The course is designed for the practicing otolaryngole 
s on the common n problems encount 


November 11-16, 
December 9-13, 1990 







r i 
25-30, 1990 September 16-2 
April 22-26, 1990 October 14-19, 1994 


Physicians $975.00 





Antonio De la Cruz, M.D., Director of Education 
-ouse Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « {213} 483-4431 








THE VOICE FOUNDATION 
NINETEENTH ANNUAL SYMPOSIUM 
CARE OF THE PROFESSIONAL VOICE 


to be held at | l J NI | AS ® 
HOTEL WARWICK | E 


Philadelphia, Pennsylvania Microsurgical CO, Laser 


the week of June 3-8, 1990 
In association with 
Jefferson Medical College 


Thomas Jefferson University 


Curtis Institute of Music | The ideal Laser 
University of Wisconsin-Madison | for Otolaryngology 


Vocal Dynamics Laboratory of Lenox Hill Hospital 
And 
The Academy of Vocal Arts | 


Wibur James Gould, M.D., and 


Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen | i AA ED 
| v L v 


For further information, call or write / Instruments and Lasers for Medicine 
TEE VOICE FOUNDATION 
40 West 57th Street, Rm. 300 i 
New Work, New York 10019 
(212) 581-2530 
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PREVENTION QQ) 


April 19-22, 1990 
The Westin Peachtree Plaza 
Atlanta, Georgia 








ASSURING THE 
PUBLIC’S HEALTH 


Cosi the challenges and 
prospects for “Assuring the 
Public's Health” at the Seventh 
Annual National Preventive 
Medicine Meeting in Atlanta, 
Georgia. More than 200 experts 
will lead educational sessions 
on such topics as the future of 
public health, drug testing, 
educating and training public 
health professionals, worksite 
health screening, passive 
smoking, STD’s in men, care for 
the poor and uninsured, health 
problems in urban settings, 
environmental risks, and many 
more relevant issues. 

Attend computer 
demonstrations plus workshops 
on sexual history-taking, | 
electronic networking through 3 
BITNET, putting prevention into 
practice, and communicating 
with legislators. 

Take part in this exciting 
program. Earn over 25 CME 
credit hours. Contact the 
Meeting Manager at (202) 789- 
2928 for PREVENTION 90 
registration information. 





PREVENTION 90 
1030 15th Street, NW, Suite 410 
Washington, DC 20005 














Sapes Footplate 15 mm Spot Size Rosette Pattern Stapedotomy 


When you need precision, don’t settle for less than the 
best. Whether it’s a stapedotomy or vocal cord surgery, I.L. MED 
is the anly choice. 

LL. Mec’s UNILASE® CO, Laser is the smallest, most 
precise CQ. Laser available. It is optimum precision in a user 
friendly package ard is ready for use at a moment's notice. 

I.L. Med has replaced the cumbersome articulated arm CO, laser 
with a state of the art microsurgery tool. 

UNILASE CO, Laser. It’s affordable. It’s dependable. And 
it's the first CO. microsurgical laser that will meet your expectations. 


© 1990, |.LoMed, inc. UNILASE is a registered trademark of I.L. Med, Inc. Patent no. 4856512. Additional patents pending, 











Microsurgical CO, Laser 


The ideal Laser for 
Otolaryngology 


For more details and a VHS video of 
the UNILASE CO, laser being used in 
surgery, call the Marketing Department 
at (800) 662-2660, (508) 660-2660. 


Instruments and Lasers for Medicine 








LL. Med, Inc. 
591B Providence Highway 
Walpole, MA 02081 











Classified Advertising —— | 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology. P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851. in Florida 800-553-8288; Local 813-443-7686. Flease do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago, This causes needless delay. 


Inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad, Example: 
c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 


Box 











CLASSIFIED 
INFORMATION 


Regular Classified 1Time 3 Times 

or more* 
Cost per word $1.50 $1.35 
Minimum 20 words. per issue 


“In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered 
one word, each abbreviation is considered 
one word, and figures consisting of a doilar 
sign and five numerals or less are considered 
one word. Cities and states consisting of two 
words or more are counted as one word: i.e., 
“New York” and “Salt Lake City.” Zip code is 
considered one word and must appear in all 
ads. Telephone number with area code is 
considered one word. When box numbers are 
used for replies, the words “Box _____., c/o 
AOTO" are to be counted as three words. 


Classified Display 1Time 3 Times 
Full page $555 $511 
Two-thirds page 475 437 
One-half page 419 386 
One-third page 333 306 
One-sixth page 222 204 
Column inch 50 45 


Minimum display ad: one column inch 
12-time rate available on request. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


Otolaryngology - 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toil free: 


National 800-237-9851 
Florida 800-553-8288 0 Local 813-443-7666 
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OTOLARYNGOLOGIST — Virginia. Modern 153- 
bed acute care hospital has an excellent opportunity 
for a board-certified/-eligible otolaryngologist. 
Medical service area population of 55,000. New 
office building available. Very competitive finan- 
cial package and relocation. Beautiful mountainous 
plateau area 50 miles from Roanoke, with exceptional! 
cultural, educational and recreational opportunities. 
Contact: Assistant Administrator, P.O. Box 759, 
Pulaski, VA 24301. (703) 980-6822. 











OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting. fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


OTOLARYNGOLOGIST 
Board-certified or Board-eligible 
Otolaryngologist to join a busy, 
young, established solo practitioner 
in a growing community with 
excellent schools, housing and all 
recreational activities. Modern, well- 
equipped office located 60 miles 
southeast of Chicago. 
Competitive salary and benefits. 
Please send curriculum vitae to: 


Mohammad K. Arab, MD, F.A.C.S. 
1300 State Street, Suite 2C 
LaPorte, IN 46350 











NORTHEASTERN Pennsylvania/Poconos — 
66 physician, multi-specialty group seeks second 
BE/BC otolaryngologist. Salary with incentive, 
excellent benefit package. CV to: Richard Somma, 
MD, Geisinger Medical Group, 1010 East Mountain 
Drive, Wilkes-Barre, PA 18702. 


OTOLARYNGOLOGIST 
Durham, North Carolina 


Private Eye, Ear, Nose and Throat Hospital and Clinic 
in Piedmont, North Carolina looking for fourth oto- 


laryngologist in busy private practice with academic 
affiliation. Preter otology background. Please send 
curriculum vitae or call: Charles H. Mann, MD, Depart- 
ment of Otolaryngology, McPherson Hospital, 1110 
West Main Street, Durham, NC 27701. (919) 682-9341, 








77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV to: Box #403, 
c/o AOTO. 


OTOLARYNGOLOGIST 
Board-certified/board-eligible otolaryngolo- 
gist needed for busy four-person practice in 
Milwaukee. Outstanding opportunity in well 


known group practicing all aspects of our 
specialty. Send CV to: 
RUSSELL S. YALE, MD 
10520 North Port Washington Road 
Milwaukee, WI 53092. (414) 241-8000 








WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general otolaryngologist to join three- 
person department. High-growth, white collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more information, please send CV to: Glenn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Main Street, Walnut Creek, CA 
94596. EOE. 





PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
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OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 





MAINE COAST Otolaryngologist -~ Private practice 
for well-qualified, motivated ENT physiciam. Guar- 
anteed cross coverage. Campus office space with 
new equipment. Affiliate with 106-bed, medical 
referral center. Live and work in beautiful and desir- 
able coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 





CALIFORNIA — Santa Barbara 
72-physician, multi-specialty group seeks 
BC/BE ENT physician to join busy practice. 
Excellent compensation and benefits package 


including malpractice insurance, CME and 
educational allowance. 
Send CV to: Barbara Volk 
Santa Barbara Medical Foundation Clinic 
P.O. Box 1200, Santa Barbara, CA 93102. 


OTOLARYNGOLOGIST — Head and Neck Surgery. 
The Department of Surgery of the Kern Medical 
Center is seeking a second full-time staff otolaryn- 
gologist. Kern Medical Center is a 185-bed com- 
munity hospital with a residency training program in 
surgery, medicine, OB/GYN, and emergency medi- 
cine. The Department of Surgery is affiliated with 
the University of California at San Diego. The posi- 
tion involves all aspects of otolaryngology, head and 
neck surgery and includes participation in resi- 
dency training as well as private practice: Send 
inquiries with your curriculum vitae to: Richard F. 
Busch, DDS, MD, Division of Otolaryngology, 
Department of Surgery, Kern Medical Center, 1830 
Flower Street, Bakersfield, CA 93305. (805) 326-2274. 


ATTENTION PHYSICIAN RECRUITERS. The 











OTOLARYNGOLOGY Consultants of Memphis - 
Expanding three doctor group seeks facial plastic, 
fetlowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years, Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 





CHAIRMAN, Department of Otolaryngology — Jef- 
ferson Medical College seeks a chairman of etola- 
ryngology. Successful candidate will be ar: out- 
standing teacher, researcher and clinician. Minorities 
and women are encouraged to apply; equal oppor- 
tunity employer, affirmative action. Send curriculum 
vitae and three references to: Joseph L. Seltzer, MD, 
Professor and Chairman of Anesthesiology, Jeffer- . 
son Medical College, 111 South 11th Street, Phila- 
delphia, PA 19107. 


























OTOLARYNGOL OGIST (head and neck oncologic 
and reconstructive surgery}. Unlimited practice and 
research opportunities in active, high volume, multi- 
disciplinary, head and neck cancer program in 
university-based hospitals. Exceptional life style 
ahd investment opportunities in sun belt community 

| at assistant, associate or professor level; salary 
{| commensurate with appointment. Applicants should 
_ have major interests in reconstruction and exentera- 
tion in patients with bead andineck cancer, as well as 
interesi if general otolaryngology. Send CV to: J. 
Gail Neely, MD, Chairman, Department of Otorhino- 

- daryngology, University of Oklahoma Health Scien- 





oof PEDIATRIC OTOLARYNGOLOGIST — Unlimited 
< practice and research opportunities as chief of 
pediatric otolaryngology in large, free-standing, 
university-based pediatric hospital. Exceptional life 
style and investment opportunities in sun belt com- 
i} munity. Assistant, associate or professor level: salary 
po commensurate with appointment. Send CV to: J. 
Gail Neely. MD, Chairman, Department of Otorhino- 
_ laryngology, University of Oklahoma Health Scien- 
_ ces Center, P.O, Box 26901, Oklahoma City, OK 
3190. Telephone: (405) 271-5504. Equal opportuni- 
yy employer. 


PEDIATRIC OTOLARYNGOLOGIST — A faculty 
‘position is available in otolaryngology at the 
“Nemours Children's Clinic. We are seeking an indi- 
vidual who is board-certified and fellowship trained 
in pediatric. otolaryngology and has a strong 
research and academic background. In addition to 
direct patient care responsibility, the position offers 
academic rank (assistant professor/associate pro- 
fessor) at auniversity affiliate setting of subspecialty 
- Clinical practice. Guaranteed salary and benefits will 
be commensurate to applicant's experience. Please 
send CV to: Bruce R. Maddern, MD, Nemours Child- 
‘ren’s Clinic, P.O. Box 5720, Jacksonville, FL 32247. 















and basic research. Salary and academic appoint- 
ment will be commensurate with experience and 
training. Benefits are excellent, An equal opportuni- 
ty employer. Applicants should send their curricu- 
lum vitae to: Max L. Ronis, MD, Department of 
Otolaryngology, Temple University School of Medi- 
cine, 3400 North Broad Street, Philadelphia, PA 
19140. 






CENTRAL CONNECTICUT - Excellent opportuni- 


ty to purchase weil established general otolaryngol- 
‘ogy practice. Fully equipped and staffed office 
associated with a major area hospital. Current will 
assure a smooth transition. Principles only. Box 
#404, c/o AOTO. 











EQUIPMENT FOR SALE 

Maico MA22 advanced diagnostic audiometer $300; 
Tracor Rudmose ARJ4c6 automatic recording 
audiometer $500; SMR mobile suction/pressure 
cabinet $500: Lempert-Storz headlight $150. 
Reliance Exam chair, electric, dark green $500. All 
items guarantead. 1/2 million dollars in used medi- 
cal equipment in stock. Write for complete list: 

__. Dick Rice, Plaza Medical, Inc. 
l 9780 East Girard, Denver, CO 80231. (303) 695-4441 








“| FREE PRACTICE-BUILDING fact sheet — “How to 
HE Buld Your Practice Without Advertising”. (800) 347- 
“| 08172 iphysicians.onty). 











OTOLARYNGOLOGIST 


Busy clinical and surgical practice seeks BC/BE oto- 
laryngologist as second member of department. 


Located in the northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational and 
recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including 
paid vacation and CME; pension and profit sharing | 
plans; paid malpractice; health, life and disability 
benefits. 


For further information contact: 


W. EDWIN GOULD, MD 
13986 Maple Knoll Way 
Maple Grove, MN 55369 

(612) 420-5700 








OTOLARYNGOLOGIST 


We are seeking a fourth well-qualified Otolaryngologist to join our 
expanding department. Our service now has two Attending Physicians 
as well as two Physician Assistants and Resident coverage. The depart- 
ment follows a multi-disciplinary approach, working closely with 
oncologists, radiotherapists, neurosurgeons, general surgeons, and 
speech pathologists and audiologists. Annual volume averages 6,000 
outpatient visits, 275 admissions and 300 surgical procedures. The Mary 
Imogene Bassett Hospital is a regional referral and teaching center 
affiliated with Columbia University. Cooperstown enjoys recreational 
facilities, excellent schools, and a wide range of cultural and artistic 
activities. The village, one of the most visited in the U.S., is known 
for its museums, its air of history, pastoral beauty and its resort features. 
We provide a competitive salary, incentives and free benefits including 
malpractice, paid relocation, generous free time, conference leave and 


annuity participation paid at 15% of salary. 


Please send CV and correspondence to: 


Robert Dewell, M.D. 
Chief, Otolaryngology 
The Mary Imogene Bassett Hospital 
One Atwell Road, Cooperstown, NY 13326 
(607) 547-3261 


A 


THE MARY IMOGENE 


BASSETT HOSPITAL 































































Otolaryngologist 
Board-certified/-eligible otolaryngologist 
needed as associate to join an active four- 
physician section of otolaryngology, 


practicing all aspects of modern 
otolaryngology. 


This 200-physician, multi-specialty clinic 
serves as a referral center for surrounding 
areas of northeastern Pennsylvania and the 
Southern Tier of New York State. Affiliated 
with progressive 366-bed hospital. State-of- 
the-art diagnostic and operative equipment 
available. Medical school teaching affiliation 
provides a stimulating environment. 


Area provides attractive living conditions 
with ample seasonal recreation 
opportunities. Easy access to major 
metropolitan areas. Excellent salary and 
fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 


Sayre, PA 18840 © (717) 888-5858 


ATTENTION: 
G.V. Ippolito, Vice President 


The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a successful partnership 
composed of and managed by SCPMG physicians. 

Due to our recent growth, we are currently accepting 
applications from board eligible/certified ENT/Head & 
Neck Surgeons for clinical positions at Kaiser Permanente 
Medical Centers throughout Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
Hf calling from outside of California, please call (800) 
541-7946 or send your curriculum vitae to: Irwin P. 
Goldstein, M.D., Associate Medical Director, SCPMG. 
Dept. O16, Walnut Center, Pasadena, CA 91188-8013. 


Equal Opportunity Employer M/PF/H 


A | 


KA 


KAISER PERMANENTE 
Good People. Good Medicine. 


KAISER PERMANENTE 


THE PERMANENTE MEDICAL GROUP 


NORTHERN CALIFORNIA 


The Permanente Medical Group. the largest 
multispecialty group practice in the U.S., is 
undergoing explosive growth in its Northern 
California region: the San Francisco Bay Area, 
Sacramento and the Central Valley. Our rapid 
increase in membership has created practice 
opportunities throughout the region for 
additional BC/BE Otolaryngologists. 


QUALITY 


STABILITY 


LEADERSHIP — Oyrphysician-managed group is part of the 


comprehensive Kaiser Permanente Medical 
Care Program. As a TPMG physician, you have 
access to the latest medical technology and 
he support of colleagues in all sub 
ties — and the opportunity to provide 
excellent health care without the burdens of 
managing a practice. 


GROWTH 


SUPPORT 
TPMG offers many benefits: scheduled time 
off with cross-coverage provided by your col- 
leagues, malpractice insurance, a substantial 
retirement program and special arrangements 
for physicians transferring from established 
practice. Please call or send CV to: The Perma- 
e nente Medical Group, Inc., Richmond Prescott, 
any M. D., » Phiysici ian Recruitm me nt Servi ices, a 


REWARDS 


Good People. Goud Medeanre, 


Southwestern 
Michigan 


Otorhinolaryngologist 


Immediate opening for a board certified 
or board eligible Otorhinolaryngologist to 
join a very busy Otorhinolaryngology 
practice in Michigan. Please forward your 
curriculum vitae in confidence to: Confi- 
dential Reply Service, Dept. O-SS, 
Thompson Recruitment Advertis- 
ing, 3000 Town Center, Suite 
1600, Southfield, MI 48075. All 
replies will be forwarded to our client un- 
opened. No phone calls please. Our 
client is an equal opportunity employer. 






























|| Pediatric 
_ Otolaryngology 
Fellowship 


' Available July 1991:.One year of 
training. Extensive experience in ail 
| -aspectsof pediatric otolaryngology. 
-This will include all phases of otol- 
“ogy, laryngeal problems, laser 
| surgery, maxillofacial surgery, facial 
-plastic and reconstructive surgery, 

| and endonasal surgery. 


| Opportunities for basic and/or clin- 
ical research are available and 

| encouraged. Over 2,000 surgical 

-procedures performed per year. A 

stipend, living allowance and insur- 
arice package is available. 


Applications may be obtained by 
| contacting: 

- Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children’s Medical Center 
Memphis, TN 38103 





Academic Position 
in Otolaryngology 


Full-time, Assistant Professor, Department 
of Otolaryngology. School of Medicine and 
Biomedical Sciences, State University of 
New York at Buffalo. 


Supervision of residents, performing 
otologic surgery, exposure of faculty and 
residents to ‘neurotologic techniques and 
didactic instruction to members of the 
Department of Otolaryngology, and a spe- 
cific and cooperative relationship and 
collaboration with the Department of 
Communicative Disorders and Science. 
Thereavould be a further charge of devel- 
oping:cochiear implants and development 
and implementation of implantable hearing 
aids protocol: diagnosis and treatment of 
vestibular disorders. 


Qualifications: Candidate must be board- 
certified in otalaryngology, have success- 
fully completed a fellowship in neurotology 
and have at least one year experience in 
attending status in an academic environ- 
ment. Must be licensed to practice in the 
state of New York. Contact: 


dohn M. Lore, Jr., MD 
Professor and Chairman 
Department of Otolaryngology 


2121 Main Street, Suite 205 
Buffalo, NY 14214 
: (716) 862-2783 
SUNYAB ig an equal opportunity/affirmative 
actos employer and encourages the candi- 
dacies of women and minorities. 











ACADEMIC POSITION 
IN OTOLARYNGOLOGY 


Full-time, Assistant Professor, Department of 
Otolaryngology, School of Medicine and 
Biomedical Sciences, State University of New 
York at Buffalo. 


Teaching of medical students, residents and 
fellows, coverage of clinic at Veterans Admin- 
istration Medical Center, director of depart- 
mental research and development, and Cell 
Culture Laboratory at Sisters of Charity Hos- 
pital, director of microsurgery and skull base 
laboratories as well as small animal labora- 
tory. Active research program resulting in 
funding and publications. There must be a 
strong commitment to basic and clinical 
research and education. 


Qualification: MD degree, board-certified/ 
-qualified in otolaryngology, general surgery 
or plastic and reconstructive surgery and have 
completed a two-year fellowship in advanced 
head and neck oncologic surgery as approved 
by the Society of Head and Neck Surgeons 
and the American Society for Head and Neck 
Surgery. Must be licensed to practice in the 
state of New York. Preferred to have previous 
experience as attending in an academic envir- 
onment. Contact: 


John M. Lore, Jr., MD 


Professor and Chairman 
Department of Otolaryngology 
2121 Main Street, Suite 205 
Buffalo, NY 14214 © (716) 862-2783 
SUNYAB is an equal opportunity/affirmative 


action employer and encourages the candi- 
dacies of women and minorities. 





NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilities. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 


lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, Califomia 
94612, (415) 987-4949. We are an equal 
opportunity employer. 


Good People. Good Medicine. 



























Otolaryngologist || 
BC/BE — Associate 
with well-established. 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from | 
Napa Valley in | 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 


Attractive 

compensation and 

benefits. Malpractice § 
provided. | 

Send CV to: 


Dominic Scolaro 
Caller Box 4020. 

Fairfield, CA 

94533-0410 
(707) 426-3911 


We Target The Physician 
You Want! 


The Archives of Otolaryngology's classified 
recruitment advertising section is seen pre- 
cisely by the physician you need ~ all otolaryn- 
gologists and head and neck: surgeons. A total 
targeted physician audience of over 12,000. 
Find the physician you need sow. Send us your 
advertising order today. Just sompiete the cou- 
pon below and attach your typewritten copy. 
The next available issue is dune which closes 
Wednesday, April 25th. 


For complete advertising sate information, 
please see the first page of this section, 
insert myad . times, beginning 


with the issue. 





Place my ad under the heading 





Enclosed is my check for $ ienn 
to cover full payment of my actvertising schedule. 
Institution 


Contact Person cial oP Stach 





Address 








City 
SE Seana AE aa 
Telephone Number ommum 


Authorized Signature 





Send all copy and payments to: 


archives of 


Otolaryngology — 
Heada Neck Surgery 
Classified Department 
P.O. Box 1510, Clearwater. Florida 34617 
National (800) 237-9851 
Florida (800) 553-8288 © Local (813)443-7666 






















IN UNEXPLAINED COUGH, GLOBUS SENSATION: 
PERSISTANT THROAT CLEARING, OBSCURE PHARYNGITIS 
NOCTURNAL COUGH AND WHEEZE... 


.. THINK OF GASTROESOPHAGEAL REFLUX! 


hen infection and neoplasm are 

excluded, where allergy is unlikely, 
and symptoms persist despite time and 
therapeutic trials, think of reflux. 

When laryngoscopy shows typical find- 
ings of post- and interarytenoid inflamma- 
tion, pachydermia and contact granuloma, 
think of reflux. 

And when you think 


BEDGE " 


The Anti-Reflux Mattress ==, 


For information and orders, write or call: 
BEDGE Inc. 


400 S. Farrell Drive, Suite B-102, Palm Springs, CA 92262 


(619) 340-3813 
(ORDERS ONLY — (800) 525-4820) 




















of acid reflux, think of BEDGE. The treat- 
ment of gastroesophageal reflux disease, 
begins with postural, anti-gravity position~ 
ing to prevent acid regurgitation into the! 
esophagus and pharynx. The Bedge pro« 
vides ideal positioning. It’s long enough tc: 
affect the critical EG junction area, wide 
firm and comfortable for a goot: 
night’s rest... . 
































For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


Symposium proceedings are published ia the official 
journal publication of The Voice Foundation, 
Journal of Voice, available from Raven Press, 

1185 Avenue of the Americas, New York, NY 100306. 
Published quarterly. Subscription price 

Individaals — 875,00 (U.S.) $89.00 (Non-US. ) 
Institutions — 389.00 (€18.) $103.00 (Non-US) 
single copy — $26.00 


From the proceedings prior to the 1985 lath 
Symposium, transcripts of each sympasium are 
published in two volumes: one volume contains 
the scientific papers presented at the symposium, 
the second volume contains the pedagogic and 
medical material. Available in sets or imdividually, 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A, Gates, M.D. 

Transcripts Of Panel Discussion, International 
Symposium on the Larvnx, University of California, 
School! of Medicine, San Francisco, California, 
42pp. Softbound $15.60 U.S. 





AUDIO VISUAL CASSETTES 
= NEW! — 

Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, Ph.D. 
amd David W. Brewer, M.D. 
20 minutes, color and sound, $65.00 (US.) 
(NTSC onty) 
Dynamics of the Singing Voice 
by Dr. Rafael Garcia-Tapia 
20 minutes, color and sound, $65.00 U.S. (NTSC) 
$125.00 LLS. (PAL-SECAM) 


Laryngostrobescopy and Phonosurgery 

by Guy Cornut, M.D., Mare Bouchayver, M.D. 

and Hans Hartmann 

24 minutes, color and sound, 

$68.00 US. (NTSC) 

Phonosurgery on Singers 

by Gey Cornut, M.D. and Mare Bouchayer, M.D. 
25 minutes, color and sound, $65.00 U.S. (NTSC) 





Also available is a library of 26 audio visual cassettes 
that covers a variety of voice related topics. Available 
m 3 sizes: 4" U-Matic. Ye” VHS and v” Beta. 

AH sizes in NTSC and PAL-SECAM formats. 


for more detailed information on publications and 
audio. visual cassettes, please write: 
The Voice Foundation 


40 West 57th Streer, Room 300 
New York, New York 10919 


RYNATAN 22 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mig: 
chiorpheniramine tannate, 8 mg: pyrilamine tannate, 25 mg. 


RYNATAN-S 22 


PEDIATRIC SUSPENSION © Prag 


Each teaspoonful (5 mL} contains: phenylephrine tannate, 5 mg; 
chiorpheniramine tannate. 2 mg, pyrilamine tannate, 12.5 mg. 

Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Fach tablet contains: 





Phenylephrine Tannate 25mg 
Chiorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL. (teaspoonful) of the Pediatric Suspension contains: 
Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2mg 
Pyrilamine Tannate 12.5mg 
Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorphenirarnine and 
pyrilamine. 


indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the commen cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapyshould be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds, 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcoho! or other CNS desressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


information for patents. Caution patients against drinking aicoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product 


Drug interactions; MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No lang term animal studies 
have been performed with RYNATAN®™ 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is aiso not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity, RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered te a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage im young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment, Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, cnildren and comatose patients. If gastric 
lavage Ís indicated. isotonic or half-isotonic saline solutions preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered, 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets, 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls), Children two to six years of age — 2.5 to & mL. t2 to t teaspoonful), 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-(713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature, avoid excessive heat — 
above 40°C (104°F). 

RYNATAN® Pediatric Suspension — Store at controlled roam temperature —- between 
18°C -~30°C (59°F -86°F); protect from freezing. 

“Patent Pending 


RYNATAN®#-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE. INC. 
Cranbury. New Jersey 08512 


WALLACE LABORATORIES 
Division of Carter-Wallace, inc. 
P Cranbury, New Jersey 08512 


Printed in U.S.A. Rev. 6/88 





For Rhinorrhea and Congestion 


e 
Multi-Patient 
Prescription 


- B.1.D. Titratable Tablets 
° B.1.D. RYNATAN'-S* 


RYNATAN S5 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg 


*Patent pending. RYNATAN"-S is the combination of RYNATAN® Pediatric Suspension 
(4 floz) and a 10 mL calibrated oral syringe 

tWhen used for symptomatic relief of coryza and nasal congestion in allergic rhinitis or 
the common cold 
Please see the following page for prescribing information 


e Convenient Oral Syringe 
¢ By Prescription Only 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


RYNATAN-S 32 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc 
© 1989 Carter-Wallace, Inc A Cranbury. New Jersey 08512 
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archives of 


Otolaryngology — 
Head: Neck Surgery 


Communicative Disorders Facial Plastic & Reconstructive Surgery 


Segmental Mandibular pegenteaiion 
-r ~Histotoxicity of Tissue Adhesives’ 
Facial Bone Augmentation 
Treatment i in Chronic Otitis Media 
Trends i in Cochlear Implantation 


- Split-Palate Approach 


Complications in CHARGE Association 


ee d _ Official Publication for 
American Academy of Facial Plastic and Reconstructive Surgery, 
P. American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 
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Aad 


formulation of Sustacal as ideal: 


Sustacal 


Nutritionally Complete 
Ready To Use « 


vanilla 
artificial flavor 


240 Calories 


os 
“it 


In a recent blind study, dietitians were 
presented with the protein formulations of two 
oral nutritionals. When asked which they 
considered ideal for a majority of their patients, 
72% chose the Sustacal protein formulation. 
Only 26% chose Ensure®** That's almost three 
to one. 

Sustacal provides patients with 65% more 
protein per 8 floz than Ensure. 38% less fat than 
Ensure. Plus 100% of U.S. RDAs for protein and all 
essential vitamins and minerals in just 36 fl oz 
(1080 Calories). And great taste. 


"Study on file, Nutritional Marketing Research, Bristol-Myers Company, 1989 
* * Ensure is a registered trademark of Ross Laboratories 


(237 ml) 





Sustacal provides more of what your patients 
need. And Sustacal tastes so good, your patients 
will actually enjoy getting the vital nutrition you 
want them to have. For more information about 
Sustacal or other Mead Johnson Enteral 
Nutritionals, call 1-800-892-9201. 


Mead Hinam 


ENTERAL NUTRITIONALS 
Bristol-Myers [nsttutional Product 
$ A Bristol-Myers Company 


75 YEARS OF CATERING TO YOUR PATIENTS’ 
NUTRITIONAL NEEDS. 






Head. Neck Surgery 


EDITORIAL 


Fragmentation Within Otclaryngology—Head and Neck Surgery 
Byron. Bailey, MD, Galveston, Tex 


EXPEDITED PUBLICATION 
Segmental Mandibular Regeneration by Distraction Osteogenesis: 
An Experimental Study 
Peter ©. Costantino, MD, George Shybut, MD, Chicago, Ill; 
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Baton ‘of treatinent in “CONTROLLED STUDIES” was usually 7-14 
**Buration of treatment in “ALL CLINICAL STUDIES" was up to 6 


:: - months. 
“"*CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chior- 
os. phéniraming (18 patients), Clemastine (146 patients) 


ln addition to the mere frequent side effects reported in clinical trials (See 
Table), adverse effests have been reported at a lower incidence in clinical 
trials. and/or spantaneousty during marketing of Seldane that warrant 
listing as assy associated with drug administration, These include: 
alopecia, {hair loss-or thinning), anaphylaxis, angioedema, arrhythmia 
{including ventricular tachyarrhythmia, torsade de pointes and ventricular 
i itrifation) bronchrapasm, confusion, depression, galactorrhea, hypo- 
pum, asomnia, mensies ai Meardere (neang Min : ch 
mustulöskeleta! symptoms, nightmares, n, paresthesia, pho- ero 
tosestviy prolonged GT interval, sezires, sweating, syncope, hy _ No matter. . 
cardia. tremor, urisary frequency, and visual disturbances. in clinical 
trials, several instances of mild, or in one case, moderate transaminase ‘ : - ; 
selevations. were seen in patients receiving Seldane. Mild elevations were : : type ‘you 
also seen. in-placeso treated patients. Marketing experiences include 4 
isolated reports: of saundice, cholestatic hepatitis, and is: in most 
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Brief Summary of Prescribing information 


‘Andications and Usage: AUGMENTIN® is indicated in the treatment of infections 
Gaused By titie strains of the designated organisms in the conditions 
isi ; 


Lawer Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilas inliuenzae and Branhamella catarrhalis. : 
Ottis. Media caused by B-lactamase-producing strains of Haemophilus 
Lt eile trains of Hemophilus intl 
itis Cal lactamase strains of lus influenzae 
and Branhameila catarrhalis. 
Skin and Shin Structure infections caused by B-lactamase-producing strains 
of Staphylococcus aureus, E. coli. and Klebsiella Spp. j 
Urinary Tact infections caused by B-lactamase-producing strains of E. cali, 
__ Kiebsielia spp and Enterobacter spp. ae s 
White AUGMENTIN is indicated only for the conditions listed above, infections 
Caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 
ampicilin susceptible organisms and S-lactamase-producing organisms suscep- 
tible to AUGMENTIN shouid not require the addition of another antibiotic. 


i acter ological studies, to determine the causative organisms and thelr suscepti- 
bility te AUG ENTIN. should be performed together with any indicated surgical 
fOCEOUTES. 


Therapy may be instituted prior to obtaining the results from bacteriological 
and Susceptiti ity studies to determine the causative organisms and their suscepti: 
bility to AUGMENTIN when there is reason to believe the intection may involve 
any of the. B-lactamase-producing organisms listed above. Once the results are 
known, therapy should be adjusted, if appropriate. its 4 $ 

ilin is a contraindication. 


: A history of giene reactions to any ici . 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
APHYLACTOID) REACTIONS HAVE BEEN REPORTERO IN PATIENTS ON 


F INDIVIDU: Hi 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS, BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
WRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSIINITY 


INQUIR 
“REACTIONS TO Feno LING CEPHALOSPORINS, OR OTHER ALLERGEN: 


S. 

AN ALLERGIC REACTION OCCURS. AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE, PAYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEWENT WN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: Genaral: While AUGMENTIN possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of organ 
system functions, including renal, hepatic and hematopoietic function is advis- 

e during prolonged therapy, : 5 ai 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to aniems wa mononucigosis, - A Eor anenai rou 

e possibility of superinfections with mycotic or bacterial NS S! 
be ke t in mind durin therapy. if superinfections occur usual involving 
ru 


as of Candida}, the drug should be discontinued and/or appropriate 

therapy instituted. i oe 
‘Drug Interactions: Probenecid decreases the renal tubular secretion of amoxiciilin. 
fino and ampicillin increases substan- 
e rash nts receiving both drugs as compared to 
icillin alone. It is not known whether this potentiation of 
inol or the hyperuricemia present in these patients. 






























-reproduct 
“should 14 used during pregnancy oni 


i of ampicillin decreased the uterine tone, 


Lo) BRISTOL TENNESSEE 37620 


concurrently. 

AUGMENTIN should not be co-administered with Antabuse® (disulfiram). 
Carci is, Mutagenesis, Impairment of Fertility; Long-term studies in 
piimals ave not been performed to evaluate carci ic oF mutagenic potential, 
ragnancy (C: performed in mice and 


i { atogory : Reproduction studies have 
rats at oe up to tên aah times the human dose and have revealed no evidence 


Sof impaired fertility or harm to the fetus due to AUGMENTIN. There are, however, 


no adequate and well-controlled studies in pregnan! women. Because animal 
tion studies are not always predictive of puman response, this drug 
1 Hy if clearly needed. 

Lal Oral ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
t ency of contractions, t of 
Contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 

the newborn will be necessary. : ý 
Nursing Mothers: Ampicillin Class antibiotics are excreted in the milk: therefore, 
Caution should be exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally weil tolerated. The majority of 
‘Side effects observed in clinical trials were of a mild and transient nature and fess 
than 3% of patients discontinued therapy because of drug related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 


’ . paugea (3%), skin rashes and urticaria 13%), vomiting (1%), and vaginitis (196). 
fi 


‘The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other tess frequently reported reactions include: 
‘abdominal discomfort, flatulence and headache. 

The following adverse reactions have been reported for ampicillin class 


; Diasthea, nausea, vomiting. indigestion, gastritis, stomatitis, glossitis, 
acl fy. tongue, enterocolitis and pseudomembranous colitis. 
ty ivi ions; Skin rashes. urticaria, angioedema, serum sickness- 
e reactions (urticaria OF skin rash accompanied by arthritis/arthraigia, myalgia, 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome}. 
and an occasional case of exfoliative dermatitis have been reported. These 
seactions may be controled with antihistamines and. if necessary, systemic 
Corticosteroids. Whenever such reactions occur. the drug should be discontinued. 
unless the opinion of the physician dictates otherwise. Serious and occasional 
Š ial hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
‘Warnings: 


“antibiotics: 


: kaer, moderate rise in SGOT and/or SGPT has been noted in patients treated 


ampicifin class antibiotics as well as with AUGMENTIN, but the signifi- 


-Cance of these findings is unknown. As. with some other penicillins, and some 
oe ceonaiosporins, transient hepatitis and cholestatic jaundice have been reported 


“ate 


y : 
Hemic ang Lym tatic Systems. Anemia, thrombocytopenia, thrombocytopenic 
purpura, Gosmopnilia, leukopenia and agranulocytosis have been reported during 
meray with peronas, nese pactions are usualy fever on 4 ereua 
4 therapy believed PBFSERSI phenomena, A sli mbocyto: 
Was noted in tess than 1% of the patients treated with AUGMENTIN. . 
intial: Nervo: m: Reversible hyperactivity, agitation. anxiety. insomnia, 
contusion, behavioral anges, and/or dizziness have 


n reported rarely. 
.:< Dosage: Adults: The usual aduit dose is one AUGMENTIN 250 thet every 


eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN '500" tablet eight hours. 

|: Since both the AUGMENTIN ‘250’ and ‘500" tablets contain the sama 
amount of clavulanic acid (125 mg, as the potassium salt}, two AUGMENTIN 
250" tablets are not quivalent to one AUGMENTIN "500, tablet. Theratore, two 
AUGMENTIN ‘260’ tablets should not be substituted for one AUGMENTIN 
“300° tablet for treatment of more severe infections. 

Children: The usual dose is 20 mg/kg/day, based on. amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections, the dose should be 40 mg/kg/day, based on the amoxicillin component. 
in divided doses every eight hours. Also available as AUGMENTIN "125° and 


-» 250 chewable tablets 


Chidren weighing 40 kg and more should be dosed according te the adult 
secommendations, 


-Beecham 
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As a physician it is vital that you provide your patients with 
appropriate drug-use information. AMA Patient Medication 
Instructions (PMIs) make this easy and convenient to do. 

PMIs are handy, tear-off, drug information sheets designed to 
supplement your verbal instructions to your patients. They are 
quick and easy because you distribute them at the same time you 
write the prescription. 

PMIs contain scientifically sound information for the drugs you 
most frequently prescribe. Each PMI provides: 
ga description of the medicine and its purpose. 

g information to be considered before use. 

q guidelines on the proper use of the medicine. 

(J select side effects—those that should be reported to the physician 
and those that usually do not require medical attention. 

PMIs are distributed exclusively through the U.S. Pharmacopeia 
(USP), the non-profit organization that establishes the legally 
recognized standards for drugs in the U.S., and maintains the USP DI® 
database from which the text of PMIs is extracted. 


Order your PMIs from USP today. Call toll-free 
to receive a FREE PMI information kit or to order 


and charge to your MasterCard or VISA. 
1-800-227-8772, Ext. 772 








Instructions for Authors 
Note: Pleese-read these instructions carefully—technical déficiencies 


must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material seat for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideratien of the American Medical Association’s tak- 
ing action in reviewing and- editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed iy all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the werk was done by a federal employee, each author 
must include a signed statement that the work reported was done 
x while he or she was employed by the federal government. 

Author Responsibility.—All accepted manuscripts are subject to 


: ‘o topy editing. The author will receive an edited typescript and 
< Jayout rather than galley or page proofs for approval. The author 


is responsible for all statements in his work, including changes 
made by ‘the copy editor. 

Tile Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title’ Page (First Page).—The title page should include all 
` authors’ full names, highest. degrees, academic affiliations, and, if 


“othe manuscript was presented at a meeting, the name of the 


meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract {Second Pagei.—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
mentsof problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscrig, including abstract, references, legends, and tables, 
musi be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 em 
(lin). showld be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically}. Once a reference is cited, all subsequent citations 
shouldbe to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not bë- accepted as references. References to journal articles 
should include (1) authers (list all authors and/or editors up to six; 
if more than six, list the first three and “et al”), (2) title, (3) jour- 
nal name (as abbreviated im Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include 41) aathors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al”), (2) chap- 
ter title (ifany), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
cre specific pages, and name of translator should be included when ap- 
“propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal's punctuation and sequence style preference in previously 
published reference listings. 

























Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be: 
provided when pertinent. All photographs and illustrations docu- ©: 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient .~ 
by itself. : 

Tables.—Each table should be typed double-spaced, including all - 
headings, on a separate sheet of 21.6 X 27.9-em (8! xX ll-in- 
paper. Do not use larger paper. If a table must be continued, usea - 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi-- 
mental investigations of human subjects must include a statement. 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. : 

A letter of consent must accompany all photographs of patients a 
in which a possibility of identification exists: It is no longer: 
sufficient to cover the eyes to mask identity. If a photograph is of s 
a minor, then both parents must sign the consent form, |. 

Refer to patients by number (or, in anecdotal reports,: by 
fictitious given names). Real names or initials should not be used. 
in the text, tables, or illustrations. : 

Ilustrations.—Submit illustrations in duplicate, uaipaiied: 5 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast. 
glossy prints (not photocopies). Figure number, name of ‘senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. : 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro-. 
duction and printing color illustrations, the remainder to be borne | 
by the author or his sponsor. After deducting the ARCHIVES’: 
contribution, the author’s share is $400 for up to six square-. 
finished illustrations that can be arranged on a one-page layout... 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred). 
must be submitted for an evaluation. Do not send color prints. 
unless accompanied by original transparencies. Do not: submit 
glass-mounted transparencies. 

Financial Disclosure.—-In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct: 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during ` 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. f 


PLEASE Nore: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two: 
copies. l a 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 

m (6) Failure to send two sets of illustrations/photographs. 

—— (7) Title too long. 


(8) Failure to label abstract or to provide abstract. 
(9) Incomplete or improper consent forms for patient. pho- 
tographs, improper legends. 
m (10) Failure to include copyright. transmittal letter. 
~— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
wwe (12) Failure to designate the corresponding author and 
provide phone number and address. ; 
——— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Third International 
Symposium and Workshops 


on Surgery of the Inner Ear 


July 29-August 4, 1990 
Snowmass-Aspen, Colorado USA 





Guests of Honor 


Emeritus Professor Toshi Naito, M.D., 
Osaka, Japan 


Professor Michel Portmann, M.D. 
Bordeaux, France 





Professor Brian Johnstone, Ph.D., 
Perth, Australia 


Organized by The Prosper Meniere Society and 
supported by The Colorado Neurological Institute 
(CNI) at Swedish Medical Center, Englewood, 
Colorado, USA. 





Mayor Topics 





More than 75 internationally recognized 
speakers 
Inner Ear Surgery @ Perilymphatic Fistula 
Meniere's Disease è “Leaky Ear Syndrome” 
Endolymphatic è Advanced Technologies 
Hydrops for Inner Ear Surgery 
Electrocochleography 
— Diagnostic-Ear Canal and Transtympanic 
— Intraoperative Monitoring 
Implantable Hearing Devices 
Cochlear Implant è Tinnitus 
Lasers — Inner Ear Surgery 
Viral Labyrinthitis and Sudden Deafness 
Vertigo 
Vascular Loop Compression Syndrome 


SPECIAL WORKSHOP ON COCHLEAR 
PHYSIOLOGY FOR THE CLINICIAN, DR. 
BRIAN JOHNSTONE-AUSTRALIA 





Registration Fees PMS Non PMS 
Now Member Member 
Physician $495 
Resident/Military $325 
Audiologist/Nurse $100 

After July 1, 1990 

Physician $595 
Resident/Military $425 
Audiologist/Nurse $175 








Call for free papers, posters, and videos 





For additional I. Kaufman Arenberg, M.D. 
information Program Chairman 

and registration 300 East Hampden Ave., Suite 401 
materials, Englewood, CO 80110 USA 
contact: (303) 788-4235 FAX (303) 788-6313 





International Workshop on 
Otology and 
Otoneurosurgery 


ist-4th October 1990 


Royal Society of Medicine, 
1 Wimpole Street 
London W1 


Faculty 
David Moffat, Cambridge Alec Fitzgerald O'Connor, 
John Shea Jr, Memphis London 
Peter Phelps, London Poul Bretlau, Copenhagen 
Roger Gray, Cambridge Andrew Morrison, London 
John Shea Ill, Memphis John House, Los Angeles 
Richard Ramsden, Jan Veldman, Utrecht 
Manchester Brian O'Reilly, Glasgow 
David Kemp, London Andre Sultan, Paris 
Gerard O'Donoghue, Dan Baggersjgback, 
Nottingham Stockholm 
Tony Cheeseman, Kevin Gibben, 
London Nottingham 
Mansfield Smith, Jan Grote, 


San Jose Leiden 


Topics include: 

Chronic Otitis Media—Facial Nerve 
Cochlea Implants—Stapes Surgery 
Otoradiology—Cochlea Echos— 
Meniere’s Disease 
Skull Base Surgery—Bone Implanted 
Hearing Aids 
Ossicular Reconstruction—Audiometry 
Demonstrations: Videos: Free 
Discussions: Roundtables 
Course Fee £340 

Details: Mrs Barbara Ashworth 
The Lawn, 33 Church Street, Great Shelford, Cambs 
CB2 5EL, England. 
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ally apparent within a tew days after starting 
s lang as 2 weeks in some patients 
are minimal at recommended doses, 
t be continued beyond 3 weeks in the absence 
f nptamatic improvement. Nasalide should not be used 
a the. pire of unt dh ed infection involving nasal mucosa 
Contraindications: Hype itivity to any ingredients. 

Warnings: Patients transferred from systemic steroid the ny w 
Nasalde should be monitored jo avoid acute adrenal insufficiency 
vit response t ome patients may experience symptoms 
1 be given to patients previously treated 
stemit corticosteroids, particularly those 
} conditions where tea rapid 
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Precautions: General: Locohzed Candida albicans infections of the 
“nase ahd pRaryni g arely in chnical studies, but if such an 
infection pre 1 appropriate local therapy or discon- 
i de treatment may be required 

nad into the circulation. Systemie effects have been 
enden doses but farger doses should be avoided 
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funetio 
Nasalvla should be used with caution in patients with active or quies- 
ions of the respiratory tract; untreated fungal, 
viral infect of ocular herpes simplex. 
expenenced recent nasal septal ulcers, recurrent 
ery, OF tauma, a nasal corticosterdid should be 
reurred, 
e should be used as directed at 
strictors ar oral antihistamines 
May be medea de are fully manifested. The 
patent should follow the Patient Instructions carefully and should con- 
tact a physician if symptoms do not improve, if the condition worsens, 
orf sneezing or nasal iitation occurs 
Carcinogenasis: Long-term studies showed a slight increase inthe 
incidence of pulmonary adenom mice, but not in rats, 
Female sate receiving the highest oral dase had an increased incidence 
ob mammary adenocarcinoma compared to control rats, An increased 
incidence of this tumor type has been reported tor other corticosteroids. 
impairment of Fertility: Female rats receiving high doses of 
Hinisolide (200 meg/ky/day} showed some evidence of impaired fertil- 
ity: Reproductive performance in low and mid-dase groups was compa- 
itate 40 controls, 
“Pregnancy: Pregnancy Category C. The drug has been shown to 
‘be: teratagenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten- 
Hal yisk to the fetus 
«Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
id-aursing wemen 
Adverse Reactions: The most frequent complaints were mild transient 
iio fasalburning and stinging {reported in approximately 45% of patients). 
“These complaints do not usually interfere with treatment: in only 39% of 
patents was H sacessary to decrease dosage or stop treatment 
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Total datly doses: not to exceed B sprays in each nostril for adults and 4 
sprays nach nasil 
< Maintenance dos amount necessary 10 Control symptoms. 
How Sunptie 24 ol Nasalide™ (hunisolide) nasal solution spray 
bottle INDC 0023-2806-40) (NSN 6805-0132-3979} contains 6.25 mg 
AGS maven) ob lunisolide and is supplied with a nasal pump unit with 
est ey truntions 
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Find out how your CME ad can catch 
the attention of the largest physician 
audience within the specialties of 
otolaryngology,” and beyond—in 
Archives of Otolaryngology—Head 
& Neck Surgery. 


Call now for details: 


1-800-AMA-2260 


“Otolaryngology; Head & Neck Surgery; 
Facial Plastic Surgery, Otolaryngology 





The AMA 
Hospital Medical Staff Section 


Fifteenth Assembly Meeting 


June 21-25, 1990 
Chicago Marriott Hotel 
Chicago, Illinois 


Highlights of the Annual Meeting will include: 


e an educational program entitled, “Building Effective Hospital Physician 
Relationships: Ten Success Stories’; Stephen M. Shortell, Ph.D. wil present 
the results of his study on the working relationships between ten selected 
hospitals and their medical staffs; 


e presentation by the AMA-HMSS Governing Council of reports on medical 
staff issues including the Impact of Hospital Bankruptcy, the Role of Hospital 
Governing Boards in Professional Review, and Information Sharing Among 
Medical Staffs; 





e recommendation of policy to the House of Delegates on Prioritization of 
Health Care Expenditures and Notification of Denials by the PRO; 





e AMA-HMSS Governing Council elections for the positions of Chairman, 
Vice-Chairman, Secretary, and one Member-at-large. 


For Information Contact: 


Department of Hospital Medical Staff Services 
American Medical Association 

535 North Dearborn Street 

Chicago, Ilinois 60610 

Phone (312) 645-4754 or 645-4761 


HMss. 









Facial Plastic News 





New Techniques in Surgery of the Aging 
Face 





Various new areas of aesthetic surgery were discussed at 
the Fifth International Symposium in Toronto. Dr Jacques 
=o Faivre and John-Marie Faivre, Paris, France, presented a 
~-< geries of over 300 patients who underwent cosmetic surgi- 
eal correction of thin and wrinkled lips. Long-term results 

_(5 years) were presented that generated a tremendous 
amount of interest. Their technique involved harvesting 
de-epithelialized dermis from the suprapubic area and im- 
planting it through intraoral stab incisions. The length of 
the lip was measured and a dermal graft approximately 1- 
cm wide, tapered at each end, and slightly longer than the 
length of the measurement of the lip was harvested. 
Through a stab incision made intraorally at the commis- 
sure, a Kelly clamp was placed within the orbicularis oris 
muscle and gently threaded to the opposite commissure. A 
stab incision was made and then the dermal fat graft with 
a small amount of fat on the back side of this graft was 
` pulled back through the orbicularis oris muscle. Their 
`+ results showed the elimination of many of the atrophic ver- 
<> tical lines that develop with aging and the creation of a more 
permanent full-bodied lip. 

~~ Other adjunctive procedures that created considerable 
“interest were the silicone implants to the facial skeleton. 
Dr George Brennan, Newport Beach, Calif, presented his 
„work on temporal augmentation using a custom-made sil- 
-icone implant placed under the temporalis fascia in the 
“temporal fossa to correct the sunken appearance above the 
zygomatic arch and behind the superior lateral orbital rim. 
In addition, he showed the results of forehead augmenta- 
-.tion using a subperiosteal silicone graft that lay in the 
forehead to create a full rounded appearance instead of a 
“concavity. Dr William Binder, Los Angeles, Calif, presented 
- his technique on submalar augmentation. Due to absorption 
- of the bony skeleton along with the gravitational pull of the 
-cheek soft tissues inferiorly, a groove develops that creates 
a sad looking face with poor malar projection. Dr Binder 
showed a videotape of his intraoral approach in which a 
‘pocket is created that runs from the infraorbital nerve lat- 
“erally under the malar eminence to extend under the zygo- 
“matic arch where the implant sits. He then secures it with 
a suture through the cheek tied over a batten to make sure 
-olt stays in position. Dr Binder, Dr Brennan, and many other 

“surgeons at the conference felt that skeletal augmentation, 
= particularly cheek augmentation, is an integral part of fa- 

cial rejuvenation. 
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Virginia Mason Clinic, Seattle, Wash 


Dr Marcello Hochman, Mountain View, Calif, and Dr 
Brennan discussed the use of Tutoplast for the augmenta- 
tion of the dorsum in rhinoplasty. Tutoplast is lyophilized 
human dura that can be placed in layers and held securely 
with Histoeryl. 

Dr Arif Shaikh discussed his use of acrylic glue in facial 
plastic surgery; skin approximation in preauricular inci- 
sions using Histoeryl after an adequate subcutaneous clo- 
sure resulted in excellent epithelial reapproximation. How- 
ever, Dr Ellis, who coauthored the paper stated that his ex- 
perimental studies have shown that Histocryl produces a 
reaction when implanted subcutaneously. Its use in reap- 
proximating the epithelium has been widespread in Can- 
ada. 

Dr Pierre Giamnanco, Bloomfield Hills, Mich, presented 
his experimental clinical work using initially Supramed 
mesh and then Gortex as a sling to augment the results of 
liposuction in the cervical area, This graft was placed with 
the suction cannula and has held up quite nicely. He was 
careful to point out that this is not an accepted procedure 
and is still in the experimental stage, but the results he 
achieved make the cervicomental angle more acute and de- 
serve careful observation. 


FACE AND CERVICAL LIFT TECHNIQUES 


The search for a long lasting and adequate cosmetic re- 
sult in the anterior cervical area continues to be explored. 
More and more surgeons are coming to the realization that 
anterior cervical banding can only be corrected by some sort 
of direct manipulation. Dr Larry Lefkoff, Los Angeles, Ca- 
lif, and Dr Frank Kamer, Beverly Hills, Calif, presented 
their graduated approach to a difficult problem in which 
they showed a four-level classification of the face that re- 
quired tailoring the face-lift procedure to the particular 
class and pathologic defect. This was reiterated when Dr 
Kamer presented his 20-year experience in rhytidectomy, 
stressing the fact that flexibility, honesty, and the need to 
tailor the operation and adjust to new techniques must be 
incorporated into one’s practice. Dr Kamer, for the past 3 
years, has sutured the platysma bands together in the mid- 
line after making a short horizontal cut in the band in the 
neck. Posteriorly he continues to advocate a sub-SMAS— 
platysma flap as the preferred means for rebuilding the 
foundation of the face. This flap is secured with multiple 3-0 
Dexon sutures. He has found that the use of permanent 
buried sutures tends to cause more problems than they 
solve, especially years later when they can be extruded 
and/or produce granulomas. 

A panel moderated by Dr Bill Benson, Indianapolis, Ind, 


Facial Plastic News 












discussed the managemert of the submental and cervical 
tissues. Dr Ivo Pitangui, Erazil, presented the modification 
of the SMAS and platysma work that he has been doing over 
the years. Dr Gaylon McCullough cautioned that under- 
_ Mining and subcutaneous manipulation must be done judi- 
ciously and net to the extant that results are less and the 
© risk of postoperative complications increase. Dr Brennan 
“showed his technique for sorrection of the witch’s chin or 
ptotic chin by mobilizing the subcutaneous layer of fat and 
-guturing it above the chin to increase the chin protrusion, 
` elevate the ptotic chin, and smooth out the redundant skin 


that is so common in the witch’s or ptotic chin deformity. 
= Dr Beeson presented his work, which involved the extended 
: cervical undermining posteriorly, along with mobilization 


of the SMAS platysma complex. By suturing the posterior 
-border of the platysma mascle posteriorly over the oceipi- 
“tal area and redraping these long flaps, one can correct the 
c Jaxity of the submental area and achieve adequate redrap- 
ing of the skin and the faze-lift procedure. 
Dr Guy Jost, Paris, France, reviewed the surgical anat- 
omy of the fascia in the facelift; he feels there is no real 
< SMAS layer, but instead what we are calling the SMAS is 
-o fibrous platysma. He stated that the platysma muscle was 


the only muscle in the body that did not insert into bone but 


‘instead into the parotid gland and fascia itself. From his il- 
_lustrations it was evident taat one could dissect on top of the 
„parotid (beneath this fibrous platysma-fascia layer) and 
avoid injury to the facial rerve as it exited the gland ante- 
riorly. He further showed that elevating a large fascial fi- 
» brous platysma muscle layer below the zygomatic arch and 
`: redraping it, one could obtain a suitable reconstruction of 
the foundation of the face and thereby improve not only the 
. postoperative results, but she length of time that it lasted. 
k Tony Bull, London, England, reviewed the alar cartilage 
anatomy and cautioned against dividing the dome when the 
_ cephalic border of the lateral erus is excised. By avoiding the 
dome area, posiagerative knuckling and other irregularities 








IN OTHER AMA JOURNALS 


ARCHIVES OF OPHTHALMOLOGY 


Senate Bill Passed Too Late to Avoid Automatic Funding Cuts 
Julia Foreman (Arch Ophthalmol, 1989;107:1729) 


The Imteraction Between Ophthalmology and Society: History Suggests Strategy 


JoelG. Sacks, MD, MBA (Arch Ophthalmol. 1989;107:1740-1742) 
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could be avoided. However, should these knuckles and 
sequelae develop postoperatively, they can be corrected 
with free cartilage onlay grafts. & 

Dr George Toledo, Dallas, Tex, reviewed the coronal ap- 
proach for rejuvenation of the upper third of the face. He- 
routinely closes the galae to take tension off the scalp clo- 
sure to avoid wound separation and alopecia. He also felt 
that electrocautery and clamping of hair follicles could 
precipitate hair loss. Dr Toledo presented the orbicularis 
oculi plication technique for correcting crows feet and felt 
that while this was adequate in some cases, chemical peel 
was still probably the method of choice for thi { 

Dr Faivre, Paris, France, presented probabi 
exciting and controversial technique on the: 
he presented his deep temporal facelift.In 
subperiosteal facelift that has been. discus 
others. He divided patients into three ¢ 
category of patients required only a tem 
dissecting the periosteum of the orbital 
supraorbital nerve laterally around the orb: 
orbital rim and zygomatic arch, the deep t 
be elevated and secured with multiple per 
This, in effect, elevated the eyebrow and the 
eye, producing an improvement analogo 
lift. Interestingly, no scalp or skin was exe 
cedure. The second category of patient wa 
dissection extended underneath the orbit 
anterior maxilla to elevate the deep struc 
area, thereby reducing the line of the cheek 
no scalp or skin was excised and suspen 
placed. The third category of er was 






facial SE ae was carried out in a Terent m 

This new technique clearly needs careful clinical stay and 

evaluation to judge its safety and usefulness. ; 
—DovucLas D. Depo, MD, West Palm Beach, Fla 


Multivitamin/Folic Acid Supplementation in Early Pregnancy Reduces the Prevalence 


of Neural Tube Defects 


A. Wilunsky; H. Hick; S. S. Jick; C. L. Bruel; D. S. MacLaughlin; K. J. Rothman, W. 


Willett (JAMA. 1989;262:2847) 


<O Arch Otolaryngol Head Neck Surg—Vol 116, May 1990 
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Where do you go to find the answers 
to your prescribing questions? 


You'll find them in... 
Drug Evaluations Subscription from the American Medical Association. 





Do you know... 
Which antihypertensive drugs are preferred for patients who also have congestive heart failure? 
Which drugs should be avoided? 


And what about patients with diabetes? Or peripheral vascular disease? 
_ Or those who are pregnant? 


Drug Evaluations Subscription gives you comprehensive, 
reliable information on the clinical use of drugs. 














And now it’s available in a new looseleaf format, updated quarterly. 
So you'll always have the latest information at hand. 


SRO GR: 
seceagpestageney BREF 


Subscribe today—and get 20% off. 
We're offering Drug Evaluations Subscription at a special 
Charter Subscription rate through July 31, 1990. 


Subscribe and get the same discount we offer to AMA members: a 
year’s subscription to Drug Evaluations Subscription, 
including sturdy binders and slipcase, for just $116. That's 20 percent 
off the regular price. 


To order, just use your Visa or MasterCard and call our toll-free 


number: 1 -800-62 1 -8335. 


Or fill out the coupon below and mail it to: 
Drug Evaluations Subscription 
Subscription Department 

American Medical Association 

535 N. Dearborn Street 

Chicago, Illinois 60610-4377 


AAQS (89-627 


PREAH EOH HEHEHE HEHEHE TE EEE HERETO RHEE EAHEREE EEE REET OHH EDREHH HEHEHE OEHEHHSEREESELHOHEEES EHH HEHEHEEHEH ETH HEHEHE DE REDD 


RX DUC 
O YES! Please order my Charter O Enclosed is my check for $116, payable to: * Drug Evaluations Subscription is published 


Drug Evaluations Subscription ‘ati quarterly: winter, spring, summer, and fall. Subscriptions 
today. American Medical Asso n ordered by mid-quarter (February 15, May 15, August 


C1 Please bill my: 15, November 15) will begin with that quarter's issue. 
z j ? Subscriptions received after mid-quarter will begin with 
CI Visa C] MasterCard the next quarter's issue. 
Name * The special Charter Subscriber offer is good through 
July 31, 1990. 
* Payment must accompany order. Price subject 
Card number to change without notice. 
* This offer cannot be combined with any other discount 
offer. 
City Expiration date © Please allow 4-6 weeks for delivery 
* Call 1-800-621-8335 for discount prices on 
í special orders (i.e., medical students 
< State /Zip Cardholder's signature and residents). 
+ Discount prices available for quantity orders. 
For information, please call the AMA Order 
‘Daytime phone number Department directly, 312-280-7168. 























IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 





HISMANAL 


CASTEMIZOLE)™ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


EFFICACY ALL SEASON LONG 





EFFICACY THAT LEAVES PATIENTS ALERT 


Adverse effects se no rally mild and infre t. 3.6% 
of pafi tedw a 607% with placebo. 


Please see brief summary of prescribing information on next page 
© Janssen Pharmaceutica Inc. 1989 


ONCE-A-DAY 


HISMANAL 


CASTEMIZOLE)™ 


FOR PATIENT 
SATISFACTION 


1È 


ft 
eo. 









Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 

DESCRIPTION 

HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, e.g., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 

in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus, Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section). 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from = 
controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 










Percent of Patients Reporting 
Controlled Studies* 






Hismanal Placebo Classical** 
(N= 1630) (N= 1109) (N= 304) 
% % % 






ADVERSE EVENT 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 

Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 

Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 

Other 
Arthralgia 


“Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N= 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.6% of astemizole treated patients involved in controlled studies, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 

Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage andemesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg nave been 
reported. Patients should be carefully observed and ECG monitoring is recommended in cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 

Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LDso values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg invrats. In neonatal rats, 
the oral LDs, was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


US. Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 1P41N98A-M 
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September 28-29, 1990 
¿Lexington Marriott Resort 
Lexington, Kentucky 






sA conjoint symposium by 
specialties involved with the 
managemen of problems cf 


the midface and ocular adrexa. 





oe State-of-the-art solutions to the 
o difficult situations inthe realm 
of oculoplastic surgery, 









| Symposium Director 
EREN “William NL-Offute, PV, M.D. 
> Co-Director 

Jobo W. Collins MD. 

















Faculty by Specialty 


Ophthalmologists 
Joe F. Arterberry, M.D. 
Louisville, KY 
Robert 5. Baker, M.D. 
Lexington, KY 
Jobn A. Burns, M.D. 
Columbus, OH 


Thomas H. Casanova, HI, M.D. 


Crowley, LA 

Robert M. Dryden, M.D. 
Tucson, AZ 

John W. Garden. M.D. 
Lexington, KY 

M. Douglas Gossman, M.D. 
Louisville, KY 

Fay E. Millett, M.D. 
El Paso, TX 

William R. Nunery, M.D. 
Indianapolis, IN 

Jeffrey C. Popp, M.D. 
Omaha, NE 

Arthur J. Schaefer, M.D. 
Buffalo, NY 

Thomas H. Smith. HI, M.D. 
Fort Worth, TX 


ifth Annual Multispecialty Oculoplastic Surgery Symposium Le 


Woodford S. Van Meter, M.D. 


Lexington, KY 

Ralph E. Wesley, M.D. 
Nashville, TN 

Eugene O. Wiggs, M.D. 
Denver, CO 

Oral Surgeons 

Mark Bowden, M.D. 
Lexington, KY 

Bruce Nicol, M.D. 
Lexington, KY 


Otolaryngologist 


S. Randolph Waldman, M.D. 


Lexington, KY 


Plastic Surgeon 
Henry C. Vasconez, M.D. 
Lexington, KY 


The Center for 
Advanced Eye Surgery 
David Garrett, M.D. 
Rick D, Isernhagen, M.D. 
Bruce H. Koffler, M.D. 
William J. Wood, M.D, 


The Center for Advanced Eye Surgery 


=alumana Hospital - Lexington 















: Outstanding Faculty 





Topics: 
- Vestibulo-ocular Reflex 


"DIZZINESS UPDATE '90 
UNIVERSITY OF TORONTO 
OCTOBER 25-27, 1990 


‘| Brainstem and Cerebellar VOR control 


| Vertigo Treatment 







-| AMA Category I—16 Credit hours 


For further information: 

Continuing Education 

Faculty of Medicine 
University of Toronto 

| Medical Sciences Building 

| Toronto, Ontario 

| MSS 1A8 


| Telephone: (416) 978-2718 
“Fax: (416) 978-7144 


| Otologic Controversies and Dizziness 






Registration 
Physicians —$195- 
Residents---885 


Recreation 

e Dove Hunting 

e Tour of Bluegrass 
thoroughbred: horse farms 
on Saturday afternoon. 

e Iroquois Hunt Club Dinner. 

e Swimming, gol, i 























available for the: Marriott 
Resort guests: 








Information 
Karen Heidorn : 
Conference Coordinator 
The Center for Advanced 

Eye Surgery: 
Humana Hospital: 
Lexington ae ee 

150. North Eagle Creek Drive: 

Lexington, Kentucky 40509 

PH: (606) 268-3754. 






























Laser Microsurgery 


The way it was 
meant to be 












LMED 


Instruments and Lasers for Medicine 















iy laser gentle eno 
enough for your 2 
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Introducing the Candela Vascular Lesion Laser, a 
safer, more effective treatment for benign vascular 
lesions in patients of all ages. With the new Candela 
Vascular Lesion Laser you can now treat Port Wine 
Stains, facial telangiectasias, hemangiomas and other 
benign vascular lesions, with significantly reduced risk 
of scarring. And with as few as 4 new patients per 

week you can generate positive cash flow in the first 
year. To find out more about this pulsed dye laser for 
children and adults and to obtain a detailed cost analysis, 
simply complete and mail the attached coupon. 

Or, for faster response, call toll free: 

800-888-3856 Ext 115 today! 






Wayland, MA 01778 USA 
Attn: Dept 115 Tel: (508) 358-7637 


in nw a me pe een nen nnn nnn near ene 






Mannan ’ Vi 


We] help you put a new face on life. 


Candela ™ Copyright © Candela Laser Corporation 1989 








NORTHWESTERN UNIVERSITY MEDICAL SCHOOL + Dept. of Otolaryngology—-Head and Neck Surgery z 


BASIC LANDMARK BASED TELESCOPIC 
SINONASAL SURGERY 


A Comprehensive Approach and Hands-On Tutorial 





— at 





el, 





Location: © 
Northwestern University 












Department of Otolaryngology 
oo David G: Hanson—Chairman 


For further information, contact course coordinator: 


Course Directors: 
George A. Sisson, Sr., MO. 
John T. McMahan, M.2. 


Faculty: 
Raja Atiyah, M.D. 
Stephen Becker, M.D. 
Fred Bressler, M.D. 
Peter Costantino, M.C. 
Garrett Herzon, M.D. 
Toni Levine, M.D. 
Harold Peizer, M.D. 
Eric Russell, M.D. 
Maisie Shindo, M.D. 


CME: 14 Hours 


Date: 


June 2.& 3, 1990 te 
(Other dates to be announced.) 


Ms. Toni Carter, 707 N. Fairbanks, Passavant Bid., Suite 922, Chicago, Illinois 60611 è (312) 908-8899: 
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_ NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 

October 4-6, 1990 

January 17-19, 1991 

April 19-21, 1991 

EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Ganal Wall Up & Down Techniques 
> “Facial Recess Techniques “Cochlear Implant Approaches 
` *Endolymphatic Sac Surgery . * ympanoplasty Techniques 
*Stapedectomy Techniques . *Momograft Tympanoplasty Techniques 


Each ‘dissection in ihe well equipped temporal bone laboratory will 
: þe preceded by video tape instruction and closed circuit television 

demonstration. Stress will be placed on temporal bone dissection and 

individualized instruction with 2 minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 
AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
i Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
r Toni Levine, M.D. 
For Further Information, contac’: Stanley Yankelowitz, M.D. 
Arthur Tertorelli, Technical Director 
~~ Temporal Bone Laboratory 
-New York Tye & Ear Infirmary 
$10 East Fourteenth Street 
o New York, New: York 10003 Otolaryngology /HNS 
po (212) 598-1395 | Frank. E, Lucente, M.D. 


















Chairman, Department of 















UNILASE: 


Microsurgical CO, Laser 


E Smallest Spot 

E Optimum Precision 
m Smallest Package 

E No Articulated Arm 
m User Friendly 

w Always Available 


LLMED 


Instruments and Lasers for Medicine 























_ REFLECTIONS OF GREATNESS 


Gerald Ford, President: 1974 - 1977. 
Eagle Scout, 1927. 


“The child is father of the man.” Words- 
NÑ worth said it over one-hundred fifty 
ENN years ago. The strengths ingrained in 

VEIS youth flourish with age. 


For more than seventy years, the 
Boy Scouts have perpetuated the 

ideals of America: honor, 
character, loyalty; duty to God, 
mankind, and country. 


It’s not surprising some 
of our nation’s outstand- 
2 ing citizens and leaders 
have been Boy Scouts. 


BECOME A MEMBER OF THE NATIONAL BOY SCOUT ALUMNI FAMILY. 
JOIN TODAY! 


Your one-year, $10 membership entitles you to the Alumni Bulletin, the Annual Report, 
a membership card and an attractive wall certificate suitable for framing. 

A three-year, $30 membership entitles you to a free Norman Rockwell print, as well as all 
of the benefits of a one-year membership. 


Write today to: 
National Boy Scout Alumni Family 
1325 Walnut Hill Lane 
Irving, Texas 75062 - 1296 



















Topics: 
| Epidemiology 
Anatomy 
| Biochemistry 
| Tubal Function 
| Immunology 

| Microbiology 
“| Preverition 










Po 





ME D EC ENCE 


May 28-28, 1998 
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Evaluate and Manage 

ment of the Professional 
` Vocalist ‘Phonosuldery; 
co Use ofvadvaticed thag- 
zn postie Instrymentation: 
Management o! Ciganic 
and Functional Misg 
dørs. ci Š 





December 1, 1990 
AMA. Category | credit 


James A. 


Stephen C 


Screening/Diagnosis 


Management 
Pathogenesis 
Animal Models 








Sponsored by: 
Department of Otolaryngology and Center for Continuing Medical Education 
of The Ohio State University College of Medicine 
and The Deafness Research Foundation 


-Fifth International Symposium on Recent Advances _ 
in Otitis Media 
May 20-23, 1991 


Sheraton Bal Harbour 
Bal Harbour, Florida 















For further information contact: 
David J. Lim, M.D., 4331 University Hospitals Clinic, 
456 W. 10th Ave., Columbus, Ohio 43210 

(telephone: 614/293-8103) (fax: 614/293-5506) 





The Mills House Hotel 


Minoru Hirano, MD 
School of Medicine, Kurume University 


dow K, Hufnegle, PhD 
ilinoiy Strate University 


Eiji Yanigasewa, MD 
New Havea, CT 


aS 
For mdee information: 
Lucinda a. Halstead, MD, 
Course Birector, Depart 
entot Otolaryngology, 
Medical Uriversity of 
South Carolina, 171 Ash- 
tey Ave. Charleston, S.C. 
29425, 893-792-7162. 


Xoufman, MD 
Bowman Gray School of Medicine 


McFarlane, 
University of Nevada Schoal of Medicine 





Charleston, S.C. 


PRD 


Charles W. Vaughan, MD 
Boston University School of Medicine 


FAT EEE 
Participate in Spoleto 
Festival - USA! May 25- 
June 10. international 
Opera, Dance, Music, 
Theater and Visual Arts. 
Brochures and ticket in- 
formation provided. 





Program Committee: 
DAVID J. LIM, M.D. 
Chairman 
CHARLES D. BLUESTONE, M.D. 
Co-Chairman 
JEROME O. KLEIN, M.D. 
JOHN D. NELSON, M.D. 
PEARAY L. OGRA, M.D. 








UNILASE _ 


Microsurgical CO, Laser 


The ideal Laser 
for Otolaryngology 


LIMED 


Instruments and Lasers for Medicine 














































Symposium on 
Comprehensive Management of 


Cranial Base 
Lesions 


Microsurgery. Radiosurgery» Endovascular Techniques 












—April 28-May 2, 1991— 
The University of Virginia 


HEALTH SCIENCES CENTER 
CHARLOTTESVILLE, VIRGINIA 22908 


Organized by the Departments of Neurological Surgery. 
Plastic Surgery, Neuroradiology, Neuro-Ophthalmology 
Otolaryngology/Head and Neck Surgery 























For information contact Amy Edwards, Symposium Coordinator 


(804) 982-1838 FAX 977-6279 






THE 

SECOND 
INTERNATIONAL 
COCHLEAR 
IMPLANT 
SYMPOSIUM 
1990 


JUNE 4-9, 1990 


IOWA CITY, IOWA 


The University of lowa Department of Otolaryngology—Head 
and Neck Surgery and The International Cochlear Implant As- 
sociation will hold the 2nd International Cochlear Implant 
Symposium in lowa City, lowa on June 4-9, 1990. 


The symposium will focus on Basic Science aspects of elec- 
trical stimulation on the auditory system, new cochlear implant 
strategies, clinical application in both adults and children, and 
rehabilitation and educational issues. 


For more information contact: The Conference Center 
249 lowa Memorial Union 
The University of lowa 
lowa City, lowa 52242 
Phone: (319) 335-3231 
FAX #(319) 356-4547 







THE VOICE FOUNDATION 


NINETEENTH ANNUAL SYMPOSIUM 
CARE OF THE PROFESSIONAL VOICE 
to be held at 
HOTEL WARWICK 
Philadeiphia, Pennsylvania 
the week of June 3-8, 1990 


In association with 





















Jefferson Medical College 


Thomas Jefferson University 








Curtis Institute of Music 







University of Wisconsin-Madison 





Vocal Dynamics Laboratory of Lenox Hill Hospital 
And 
The Acaderny of Vocal Arts 











Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairrnen 













For further information, call or write 
THE VOICE FOUNDATION 
40 West 57th Street, Rm. 300 


New York, New York 10019 
(212) 581-2530 













Rosette Pattern 





Stopes Footplate .15 mm Spot Size 


When you need precision, don’t settle for less than the 
best. Whether it’s a stopedotomy or vocal cord surgery, I.L. MED 
is the only choice. 

|.L. Med’s UNILASE® CO, Laser is the smallest, most 
precise CO, Laser available. It is optimum precision in a user 
friendly package and is ready for use at a moment’s notice. 

I.L. Med has replaced the cumbersome articulated arm CO, laser 
with a state of the art microsurgery tool. 

JNILASE CO, Laser. It’s affordable. It’s dependable. And 
its the first CO, microsurgical laser that will meet your expectations. 


© 1990, I.L. Med, Inc.  UNILASE is œregistered trademark of I.L. Med, Inc. Patent no. 4856512. Additional patents pending. 






Laser Microsurgery 
The way it was meant to be 


UNILASE 


Microsurgical CO, Laser 


The ideal Laser for 
Otolaryngology 

For more details and a VHS video of 
the UNILASE CO, laser being used in 


surgery, call the Marketing Department 
at (800) 662-2660, (508) 660-2660. 


ih w L Wo ee ee 
Instruments and Lasers for Medicine 


I.L. Med, Inc. 
591B Providence Highway 
Walpole, MA 02081 











Help 
avoid a 
burning 
issue 





Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 

E \\/ater-based formulation 


proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 
E Unsurpassed efficacy vs. the other 
nasal steroid’? 


@ Superior to cromolyn sodium in 
relieving total hay fever symptoms? 


rdf Heclomethasone dipropionate 
| monohydrate Nasal Spray, 0.042%’ 
Water-based formulation for 
greater patient comfort' 


“Calculated on the dried basis. 
Nasallde (flunisolide) Is a registered trademark of Syntex Laboratorles, Inc. 


Please see brief summary of prescribing Information and references on following page. 
Copyright © 1990, Schering Corporation. All rights reserved. “VP-148/16385506 








“References: 1. Bronsky EA, Tarpay M; Tinkelman DA, Bush JK. A comparison of two dosing regimens of 
beclomethasone dipropionate aqueous nasal spray and Hunisolide nase! by the treatment of acute sea- 
sonal thinitits. Immunol & Allerg Pract. 1987 1X(6)185/N1-170/16. 2. Anderson P, Boyd G; Chatterjee S3, et al. 
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FIRST, 
YOU CAN'T 
SWALLOW. 


THEN 
YOU CAN'T 


SPEAK. 


FINALLY, 
YOU CAN'T 
BREATHE. 


You have ALS — “Lou Gehrig’s 
disease.” 

Gradually, you'll become unable 
to walk or use your hands. You'll find 
yourself drooling. Your reflexes will 
disappear. 

Your mind, however, will remain 
completely clear, leaving you a 
frustrated prisoner in a body you 
can’t control. 

ALS is a fatal neuromuscular 
disorder that attacks adults in the 
prime of life. Right now, no cure is 
known. But the Muscular Dystrophy 
Association has launched an all-out 
assault against this dread disease. 

MDA has developed the world’s 
largest integrated ALS research and 
patient services program. The Asso- 
ciation has established five major ALS 
research centers and maintains some 
230 clinics to help people with ALS 
and other neuromuscular disorders. 
And MDA is the only voluntary 
health agency that provides patients 
with a wide range of medical care 
and equipment free of charge. 

You can help MDA fight ALS and 
dozens of other neuromuscular disor- 
ders by making a tax-deductible dona- 
tion to the Association. You can even 
specify that your check is to be used 
exclusively to bene- ss n 
fit ALS patients. 

There are 
20,000 ALS pa- 
tients in America 
who can't write 
checks or even 
read this ad out 
loud. Please send 
your contribution Lou Gehrig 
to MDA today. Yankee’s Hall-of-Famer 


MILLY A ® 


Muscular Dystrophy Association 
Jerry Lewis, National Chairman 





To make a donation or bequest to MDA, or for 
more information on MDA and ALS, write to: 
Muscular Dystrophy Association, 

810 Seventh Avenue, New York, NY 10019. 
Or contact your local MDA office. 


MDA ® is a registered service mark of Muscular Dystrophy Association, Inc 





Editorial 


Fragmentation Within Otolaryngology-Head 


and Neck Surgery 


Rowe by prominent surgi- 
cal Jeaders'* have drawn atten- 
tion to the phenomenon of specializa- 
tion in medicine. Along with other 
major categories of change (technolo- 
gy, education, economic, political), one 
impact of specialization is its tendency 
to rearrange the existing patterns of 
medical and surgical eare. In some in- 
stances, specialization leads to a sig- 
nificant change in the way specialties 
interact with each other. 

This process is evolutionary and dy- 
namic, and it attracts attention, be- 
| cause it modifies the status quo. Even 
so, the majority of these in such orga- 
nizations as the American Board of 
Medical Specialties are on record as 
concluding that the growth of subspe- 
cialization is inevitable and is not in- 
herently bad. What is particularly un- 
pleasant, however, is the tendency for 
change to stimulate divisiveness and 
disparagement. between competing 
groups-—iind this is what all of us 
should oppose. The most effective op- 
position can be feund in efforts to work 
together toward common goals. 

This editorial is: stimulated by the 
publications of Drs Friedmann? and 
Jurkiewicz,’ as they have caused a cer- 
tain degree of intrespection and anal- 
ysis of tae issue of fragmentation 
within our own specialty. In my opin- 
ion, their essays fail to mount a very 
convincing argument in terms of their 
implied thesis that general surgeons, 
on the basis of the breadth of their ed- 
ucation, should be in charge of the field 
of head and neck surgery (and the 
other surgical specialties) as they were 


50 years ago. On the other hand, they 
do alert us to some likely adverse out- 
comes within our specialty if we do not 
have the ability to accommodate 
change. As otolaryngology-head and 
neck surgery enters a new decade, we 
find ourselves at the same crossroads 
where general surgery stood in the 
1950s. Most of our training programs 
are headed by general otolaryngolo- 
gists-head and neck surgeons, and our 
curricula are designed to train very 
solid general otolaryngologists-head 
and neck surgeons. In part, this is a 
reflection of our history and the re- 
quirements for residency accredita- 
tion as developed by the Residency Re- 
view Committee for Otolaryngology. 
Certification by the American Board of 
Otolaryngology is based on an exami- 
nation that emphasizes the broad cat- 
egories of general otolaryngology, 
otology, facial plastic and reconstruc- 
tive surgery, and head and neck sur- 
gery, but, in the eyes of the American 
Board of Medical Specialties, the cer- 
tificate relates only to competence as a 
specialist in general otolaryngology. 
Meanwhile, within our specialty, the 
process of subspecialization continues 
to advance. The first major areas of 
subspecialty interest were the fields of 
otology and bronchoesophagology. 
Head and neck surgery began to 
emerge in the 1950s followed by 
growth in our involvement in facial 
plastic surgery in the 1960s, and more 
widespread practice of otolaryngic al- 
lergy in the 1970s. Pediatric and geri- 
atric otolaryngology and neuro- 
otology have taken some significant 
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steps forward during the-1980s. There. 
is no sign that the process of subspe- 
cialization is likely to slow during the 
1990s. Each of these subspecialties is — 
now seeking greater recognition and — 
autonomy in one form or another. 

But doesn’t this sound like a parallel 
to the changes that took place in gen- 
eral surgery? Are we standing on the 
threshold of a period of fragmentation 
of general otolaryngology, and are we 
about to split into several adversari 
camps because of our inability to hold 
together around a central core? > 

The answer to these questions will 
be “yes” if we continue te move along: 
the paths that we have taken during 
the past few years. We have had a re- 
markable proliferation of subspecialty 
societies, subspecialty journals, sub=: 
specialty meetings, subspecialty fel- 
lowship programs, and now subspe- _ 
cialty board examinations. These de- 
velopments serve to define an area of 
specialized interest, to foster -its 
progress, and thereby to attract phy- 
sicians to train and engage in the 
practice of that subspecia:ty. Itis quite 
natural for these indivicuals to seek 
special forms of recognition for their 
expertise as subspecialists. 

So far, the process seems progres- 
sive and positive. Indivicuals reach a 
level of competence in a-general spe- 
cialty, and then they build on that 
foundation by added training to. be- 
come more qualified through addi- 
tional education and experience. By 
virture of their expertise (all other 
factors being equal), they should be 
able to attract enough physician and 
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patient referrals to shape their prac- 


`- tice along the lines of their special in- 


terests. This is quite an attractive 
-prospect to many young medical stu- 
dents and physicians and it serves the 
public well. I am very impressed by the 
high percentage of residency appli- 
cants this year who intend at this stage 
of their careers to pursue subspecialty 
fellowship training after they com- 
plete their standard residency in oto- 
laryngology-head and neck surgery. 
_. Well over half of the candidates we in- 
terviewed had such career plans. 

So where is the downside in all of 
this dynamic change in the structure 
of our specialty? Where is the risk and 
the danger? 

In my opinion, it is in much the same 
place as it was for general surgery 
several decades ago. The specialty may 
become enmeshed in a succession of 
fights over real and imagined conflicts 
among special interest groups. Some 
will be fights between general oto- 
laryngologists and subspecialists, oth- 
ers will involve traditionalists (the es- 
tablishment) vs new ideas and tech- 
niques (mavericks). Some conflicts will 
occur between older otolaryngologists 
and younger otolaryngologists. In 
short, we have the potential to experi- 
ence the same “schisms between and 
among surgical disciplines” as de- 
scribed by Friedmann—only this time, 
it will all be within our specialty. 

We do not have any particular quar- 
rel at this point over subspecialty no- 
menclature or self-designation, nor do 
we have a major effort underway to 


~~ expand one subspecialty at the expense 


of another. We do have some tension 


regarding specialized formal recogni- 


tion of the additional training some 
individuals have received. Certificates 
and diplomas issued by the training 


institution or fellowship sponsor are 


not controversial and they should suf- 
fice as documentation that an individ- 
ual has successfully pursued advanced 
‘training in a subspecialty. More for- 
mal processes such as added qualifica- 
‘tions, subcertification, and the devel- 
“opment of separate (non-American 
Board of Medical Specialists) board 
certification mechanisms. are expen- 
-sive, time-consuming, problematic, 
“and extremely controversial. With 
each successive step, we reach new 


levels of subspecialty visibility and 
autonomy. Even the discussion of 
these latter processes tends to open up 
wounds between general otolaryngol- 
ogists-head and neck surgeons and 
subspecialists. 

So what can we project down the 
road if we pursue our present course of 
subspecialization and growing subspe- 
cialty autonomy? We can predict in- 
creasing erosion of the specialty core 
and a growing sense of anxiety on the 
part of general otolaryngologists- 
head and neck surgeons that their 
professional domain is shrinking and 
that many subspecialty surgical pro- 
cedures are becoming riskier than they 
were before. It can be expensive for a 
generalist to have a complication that 
might have been avoided by a subspe- 
cialist. In terms of hospital creden- 
tials, professional liability issues, and 
patient referrals, the generalist is of- 
ten at a disadvantage. 

What can we learn from the experi- 
ence we have observed in the case of 
general surgery? This is a profound 
question, and I doubt that any one in- 
dividual can be certain of the answer, 
but I think we need to open some dia- 
logue along the following lines: 

1. How can we as a specialty avoid 
the error of a generalist group trying 
to maintain control of rapidly devel- 
oping subspecialties and subspecial- 
ists? 

2. How can we reduce the role of ex- 
isting, rigid, monolithic, central hier- 
archies and increase the effectiveness 
of decentralized, task-oriented net- 
works? 

3. How can we develop more com- 
mon bonds and unifying themes within 
our specialty and de-emphasize the 
less important issues that tend to be 
divisive? 

4, How can we become more accept- 
ing of changes, internal and external, 
that alter the course of our specialty? 

5. How can we keep our focus on the 
point that our specialty will have a 
significant voice within medicine only 
if we all hold the specialty together? 

6. How can we keep our vision of 
molding this specialty into a healthy 
federation of subspecialties that in- 
vites the widest possible degree of 
participation in important planning 
and decision-making activities and 
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consistently resolves difficult prob- 
lems on the basis of solutions that 
serve our patients and the public best? 

No, Dr Friedmann, we are not fret- 
ting or fighting over fragmentation, we 
are at odds concerning change. We 
ought to do our best to seek paths of 
cooperation and to work in a way that 
heals the rift that has developed be- 
tween general surgery and otolaryn- 
gology-head and neck surgery. But a 
wound cannot heal if only one side is 
working to accomplish the healing pro- 
cess. 

At the same time, we must look 
closely into our specialty for patterns 
that parallel those that we can find in 
the recent history of general surgery. 
Where we see those patterns emerg- 
ing, we must be creative and commit- 
ted to the quest for solutions that will 
diminish fragmentation. 

Specialization is a powerful engine 
for change. Further specialization be- 
ing inevitable, we would be wise to ac- 
cept the certainty of more-change and 
to lessen our grip on the past. Our real 
task is to manage the changes that are 
occurring in a manner that will lead to 
safer and more effective patient care. 

In my view, the profession of Medi- 
cine is a community with more com- 
mon goals than differences. The surgi- 
cal disciplines are an important, but 
changing, neighborhood within the 
larger community. Our specialty is a 
relatively small family within this 
neighborhood and the family com- 
prises several individuals with unique 
talents and aspirations. Our task is 
clear—we must find unity in the pres- 
ence of diversity. I believe that we can 
and that we shall. 

Byron J. BAILEY, MD 
Chief Editor 


References 


1. Friedmann P. Fragmentation in general sur- 
gery. Arch. Surg. 1989;124:1013-1014. 

2. Friedmann P. Fretting over fragmentation: 
the debate continues. Arch Otolaryngol Head. 
Neck Surg. 1990:116:403-404. 

3. Jurkiewiez MJ. The College, general surgery, 
and fragmentation. Am Coll Surg Bull. 1989;74:11- 
17. 

4. Schuller DE. A unified otolaryngology—-head 
and neck surgery. Arch Otolaryngol Head Neck 
Surg. 1989;115:1422-1423. 

5. Alford BR. ‘Nothin’ remains quite the same. 
Arch Otolaryngol Head Neck Surg, 1990;116:278- 
274, 


Editorial 














Ex edited Publication 


Segmental Mandibular Regeneration 


by Distraction Osteogenesis 


e An Experimental Study 
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: © We report the use of distraction os- 
teogenesis for segmental mandibular re- 
"generation. This technique has been used 
| in thousands of patients in the Soviet 
Union to regenerate as much as 30 cm of 
- tubular bone in the extremities. However, 
“we are unaware of previous experimental 
¿or clinical reports of segmental: mandibu- 
lar regeneration by distraction osteogen- 
esis. In a canine model, 2.5-cm segmental 
mandibular defects were filled with regen- 
erate bone in 25 days at a rate of 1.0 mm/ 
d using bifocal distraction osteogenesis. 
.. The diameters of the regenerate segments 
were comparable with preexisting mandi- 





F unctional and esthetic reconstruc- 
tion of the mandible after bone 
loss continues to be a formidable prob- 
lem in head and neck surgery. Grafts, 
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ble, and all animals resumed normal oro- 
mandibular function following regenera- 
tion. The regenerate bone was evaluated 
radiographically, angiographically, and 
histologically. in the control group without 
distraction osteogenesis, the segmental 
defects failed to fill with regenerate bone. 
The theoretical basis for distraction osteo- 
genesis, a detailed description of the tech- 
nique, and a review of previous studies on 
experimental mandibular lengthening are 
presented. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:535-545) 


flaps, and synthetic materials have 
been used to reconstruct the mandible. 
Unfortunately, grafts and flaps result 
in added morbidity, and may be of 
limited availability. Synthetic materi- 
als generally retain the characteristics 
of a foreign body and fail to fully 
replace the missing tissue in appear- 
ance or function. As a result, no uni- 
formly successful method of recon- 
structing segmental mandibular de- 
fects exists. 

An ideal situation for replacing lost 
mandibular bone would involve “grow- 
ing” that replacement bone within the 
existing defect. The concept of regen- 
erating bone in vivo is not new. For the 
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last 80 years, surgeons, ‘primarily in 
the field of orthopedics, have de: 
procedures for lengthening bones it 
the extremities.’ Several. of these 
techniques have relied on the “stretch- 
ing” of tubular bones to generate 
“new” bone and achieve lengthenin; 
The process of generating new bone by 
stretching is called distraction osteo- 
genesis (DQ). 2 
Recently, one method of DO. has 
gained considerable popularity and 
notoriety as a way of reconstructing . 
segmental bone defects in the extrem- 
ities. This method was developed over 
the last 35 years by Gavriel A. Ilizarov 
of the Soviet Union. The technique has 
been used in thousands of patients for 
a variety of orthopedic problems 
within the Soviet Union,’ and is now ` 
beginning to be used by Western sur- 
geons. To quote Dr Lizarov froma 
speech given as the 1987 Sir Robert 
Jones Lecturer of the Hospital for 
Joint Diseases Orthopaedic Insti- 
tute (London, England): “This: new 
method has given us the opportunity 
to... replace extensive bone and soft 
tissue [loss]..., to elongate limb seg- 
ments by 30 cm and more; to thicken 
and reshape thin shanks; to correct ~~» 
and align severe bone and foot defor- 
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Fig 1.—General principles of bifocal distraction osteogenesis. Left, Segmental tubular bone de- 
fect. Center, The transport disk (arrow) has been cut from the proximal stump, and the distraction 
appliance placed. The arrows indicate the force vectors that will distract the transport disk away 
from the proximal stump. Right, The regenerate (arrow) is proximal to the transport disk, and the 
transport disk is in compression with the distal segment. The entire segmental defect has been 


closed without a loss of length. 


mities; and to grow missing parts of 
limbs such as fingers and toes.’”* 

One variant of Ilizarov’s technique 
involves the distraction of a vascular- 
ized segment of bone, referred to as a 
“transport disk,” which has been cut 
from the remaining stump in a long 
bone defect (Fig 1, left and center). 
When the vascularized bone disk is cut 
free, the periosteum and intermedul- 
lary soft tissue are preserved. The 
movement (distraction) of that vascu- 
larized transport disk of bone across 
the segmental defect leaves living bone 
in its wake in the form of a regenera- 
tive callous (Fig 1, right). This partic- 
ular method of DO, employing a trans- 
port disk to achieve closure of a seg- 
mental defect, is referred to as 
“bifocal.” The technique is bifocal be- 
cause there is one area of regenerate 


<: bone formation and one area of com- 


pression osteosynthesis (where the 
transport disk unites with the opposite 
bony stump). 
< Various types of DO have been used 
experimentally to lengthen canine 
-. mandibles, but have been limited by 
` the quantity, location, and morphology 
_of the bone generated. We were unable 
to find reports in the international lit- 
erature of controlled animal or human 


experiments applying bifocal or any 
other type of DO to segmental man- 
dibular reconstruction. Therefore, the 
purpose of this study was to evaluate 
the basic technical feasibility and mor- 
phogenic result when bifocal DO is ap- 
plied to this problem. Dogs were cho- 
sen as the test subjects because they 
are a proven model for mandibular 
reconstruction.*® Further, canine man- 
dibles are long and narrow, thereby 
providing sufficient length for the 
placement of an external distraction 
appliance. 


SUBJECTS AND METHODS 


Six healthy adult 20- to 25-kg mongrel 
dogs served as the experimental subjects. 
The protocol and guidelines for this study 
were approved by the Institutional Animal 
Care and Use Review Committee of North- 
western University Medical School, Chi- 
cago, Ill. The animals were procured by the 
Northwestern University Medical School 
Center for Experimental Animal Surgery. 
The preoperative and postoperative care of 
these animals was overseen by the univer- 
sity veterinarians to insure proper and hu- 
mane treatment. 

Surgery was performed under sterile con- 
ditions using endotracheal halothane anes- 
thesia after induction with intravenous 4% 
pentobarbital sodium (1 mL per 2.25 kg). 
After all operative procedures, the animals 
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Fig 2.—The distraction appliance affixed to a 
preserved canine mandible. The transport disk 
canbe seen midway between the proximal and 
distal mandible stumps. The direction of trans- 
port disk movement is indicated by the long ar- 
row. The socket for turning the screw that 
moves the tram attached to the transport disk 
is in the distal end of the distraction appliance 
(short arrow), 


received buprenorphine hydrochloride (0.01 
mg/kg intramuscularly) every 12 hours 
over 3 days for pain control. Keflin (40 mg/ 
kg intramuscularly) every 12 hours for 3 
doses was used for antibiotic coverage. The 
deposited osteoid was fluorescently labeled 
by feeding the animals 250 mg of tetracy- 
cline hydrochloride once each day. 


Experimental Design 


Group 1 (the experimental group) con- 
tained three animals. In this group, a seg- 
mental defect including periosteum was 
unilaterally created in the mandibular 
body, and a custom-made distraction appli- 
ance. affixed to the mandible (Fig 2). The 
segmental mandibular defeet and distrac- 
tion appliance were placed and the trans- 
port disk was cut free during a single oper- 
ation. This group was then reconstructed 
with bifocal DO. The distraction appliance 
was made by Orthofix SRL, Verona, Italy, 
and consisted of an external fixator with a 
serew-driven tram. A 360° revolution of the 
screw on the distraction appliance ad- 
vanced the tram, and the attached trans- 
port disk of bone, by 1 mm. The general de- 
sign of this distraction appliance was based 
on previous work by Wagner.” 

Three animals in group 2 served as con- 
trols. Asin Group 1, a segmental defect was 
created in the mandibular body. In contrast 
to group 1, group 2 animals had an external 
fixator (instead of a distraction appliance) 
applied te maintain the anatomic position 
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of the proximal and distal mandibular 
stumps after creation of the segmental de- 
fect. Further, the periesteum bridging the 
segmental defect was preserved to permit 

“Maximum osteogenic potential in the ab- 
sence of distraction. These animals were 
allowed te heal for 8 weeks to determine if 
the segmental mandibular defect, with sur- 
rounding periosteum intact, would be filled 
with regenerate bone without the use of 
distraction osteogenesis. 

At the end of this 8-week period, the ex- 
ternal fixator was removed from the group 
2animals and the stability evaluated. If the 
mandibular stumps were healed in ana- 
tomic position by a regrowth-of bone across 
the segmental defect, regeneration in the 
absence of distraction was considered suc- 
cessful, If ibrows tissue or structurally in- 
adequate bone bridged the segmental de- 
fect, then regeneration in the absence of 
distraction was considered a failure. If re- 
generation failed to occur, the external fix- 
ator was replaced by a distraction appli- 
ance, and the periosteum bridging the per- 
sisting segmental defect was removed to 
achieve the same situation as in the group 
1 animals. Group 2 (control) animals then 
underwent: the same process of distraction 
using the protocol applied te. group 1 ani- 
mals. ~ 

This experimental design tested two hy- 
potheses: first, that bifocal DO can be used 
for the regeneration of segmental mandib- 
ular defects; and second, that DO is appli- 
cable to preexisting segmental mandibular 
defects. i 


Operative Technique 


Two. weeks prior to creation of the seg- 
mental mandibular defect, the teeth were 
removed over a 6-cm segment of mandible 
in each dog. Following the extractions, the 
gingiva was reapproximated with 4-0 chro- 
mic suture, and the animals were fed 
canned food for 14 days. We hoped that ex- 
tracting the teeth beforehand would permit 
the gingiva'to heal and allow the segmental 
mandibular defect to be created without 
intraoral contamination. Functionally, this 
was not achieved, as all-of the animals had 
small defects in their gingiva after segmen- 
tal osteotomy. Therefore, all distraction 
appliances were placed in a ciean-contami- 
nated surgical field. 

An external incision was made parallel to 
the mandibular ramus on the edentulous 
side (Fig 3, top left), and the distraction ap- 
pliance attached before creation of the seg- 
mental defect. This distraction appliance 
maintained the proximal and distal man- 
dibular stumps in anatomic position and 
provided the mechanism by which the 
transport: disk of bone could be moved 
across the segmental mandibular defect. 
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The distraction appliance was attached 
to the mandible by four horizontally di- 
rected, self-tapping stainless steel bicorti- 
cal pins, which were 2 mm in diameter and 
5cm long. An aluminum template was used 
to guide the placement of the bicortical pins 
and to position the mandibular osteotomies 
(Fig 3, top center). This template assured a 
segmental defect of 2.5 em and provided for 
perpendicular placement of the bicortical 
pins within the mandible. Two pins were 
placed 2 mm and 3 mm, respectively, from 
the end of each mandibular stump in the 
horizontal plane. These pins were then 
passed through the overlying skin through 
separate stab wounds. 

A 2.5-em segment of mandibular body 
was then removed without disturbing nor- 
mal mandibular occlusion. In group 1, the 
2.5-cm segment of mandibular bone and 
periosteum was removed by a through- 
and-through osteotomy on either side of the 
segment. Removing the surrounding peri- 
osteum along with the mandible served to 
parallel the situation encountered clini- 
cally during segmental mandibular resec- 
tion for cancer. 

Following creation of the segmental de- 
fect, the pins used to attach the transport 
disk of bone to the distraction appliance 
tram were placed. These pins were placed 1 
to 2mm from each cut surface of the trans- 
port disk, respectively, and passed through 
the overlying skin. After these two pins 
were firmly attached to the distraction ap- 
pliance tram and the segmental defect was 
made, a transport disk of bone was cut from 
the proximal mandibular stump. The trans- 
port disk was 1.5 to 1.7 cm in width. Small 
differences in transport disk width resulted 
due to variations in osteotomy placement. 
Prior to cutting the transport disk free, the 
periosteum was circumferentially elevated 
from the mandible over the area of the 
planned osteotomy (Fig 3, top right). With 
the periosteum protected by retractors, an 
osteotomy was made with an oscillating 
saw. The entire intermedullary cavity, in- 
cluding the inferior alveolar artery, was 
transected in all animals (Fig 3, bottom 
left). Bleeding was controlled by tampon- 
ade alone. Care was taken to minimize 
trauma to the periosteum, and to preserve 
a vascularized soft-tissue cuff around the 
transport disk. With this osteotomy, the 
transport disk was freed entirely from the 
proximal mandible, with only a sleeve of 
periosteum attaching it to the surrounding 
soft tissue. The distraction appliance was 
then reversed to approximate the transport 
disk with the stump of the proximal man- 
dibular segment. 

The procedure was concluded by irriga- 
tion of the wound with sterile saline. Gin- 
gival defects were closed with 4-0 chromic 








suture, and the external incision closed in- 
layers using 3-0 polygiaetin 910 sutures, 
The wounds were not drained in any of the 
animals. 

Group 2 (controls) differed from group 1 
in that the periosteum was preserved over 
the region of the segmental mandibular de- 
fect, and an external fixator, rather than a 
distraction appliance, was placed ‘before: 
segmental mandibular resection. Eight 
weeks later, if regeneration did not occur; ` 
the periosteum across the persistent defect 
was removed, and the external fixator re- 
placed by a distraction appliance. A trans- 
port disk was freed from the proximal - 
stump by the same technique, and distrac-:.. 
tion begun under the same'protocol as with | 
group 1 animals. This served to achieve the 
same, but delayed, operative situation as: 
the animals in group 1. 


Postoperative Protocol 


The animals were allowed to heal for.10 
days following placement of the distraction 
appliance to allow repair of defects in the . z 
periosteum and endosteum, and to permit 
an osteoid callous to form:at the interface 
of the transport disk and the proximal . 
mandibular stump (Fig 8, bottom center), 
Beginning on day 11 the transport disk was: 
advanced 0.25 mm four times per day for a 
total of 1 mm each day. It took approxi- 
mately 25 days for the transport. disk’ to: 
traverse the 2.5-em defect. es 

On completion of advancement, under 
thiamylal sodium sedation, the anterior 
surface of the transport disk and posterior 
surface of the distal mandibular stump. 
were cleaned of overlying soft tissue: by: 
passing an oscillating saw between them: 
through a small incision in the gingiva. This 
was done to prevent nonunion of the trans- 
port disk to the distal mandibular stump 
(Fig 1, right). Nonunion was probable due to 
the amount of soft tissue that consistently 
became entrapped between the transport — 
disk and distal mandibular stump during ` 
advancement of the transport disk. 

At this point, a solid mass of immature 
bone extended from the posterior surface of |. 
the transport disk to the proximal mandib- -=< 
ular stump (Fig 3, bottom-right). The dis-. 
traction appliances were left in position for 
4 weeks to allow this immature bone to cal- 
cify and achieve sufficient structural 
strength for function without the presence 
of the distraction appliance. Karp et al’ re~ 
ported that 4 weeks was an adequate period 
for structural calcification of regenerate 
bone. This period of external fixation also 
permitted the transport disk to unite with 
the distal mandibular stump by compres- 
sion osteosynthesis, thereby reconstituting 
the continuity of the mandible. The distrac- 
tion appliance was remeved under 4% so- 
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Fig 3.— Operative technique. Top left, Exposure of the mandibular body with preservation of the surrounding soft tissue and 
periosteum. Shaded region shows where the segmental defect will be created. Top center, Placement of the drill template 
and bicortical pins. Top right, Circumferential elevation of the periosteum off the mandible where the transport disk osteotomy 
will be made. With the distraction appliance in place, the segmental defect was created. Bottom left, Placement of the pe- 
riosteum-sparing osteotomy with an oscillating saw. Bottom center, Early regenerate formation between the transport disk and 
the proximal stump. Arrow indicates direction of movement of the transport disk during distraction. Bottom right, At the com- 
pletion of distraction, the transport disk is in contact with the distal mandibular stump, and the segmental defect is filled with 


regenerate. 


dium pentobarbital sedation (1 mL per 3.15 
kg). 
< The criteria for successful reconstruction 
were (1) complete reconstitution of the 
“missing mandibular segment, (2) fune- 
„tional fusion of the transport disk to the di- 
stal mandibular stump, and (3) a structur- 
-ally and functionally stable mandible with- 
out the use of an external fixator. 
Functional fusion and stability was deter- 
mined by permitting the animal to eat 
‘hard-pellet dog food for 2 weeks after re- 
construction and removal of the external 
fixator. After the 2-week observation pe- 
riod, the animals were killed with intrave- 
nous Buthanasia-D (0.4 g per milliliter of 
_ pentobarbital; 1 mL per 4.5 kg). 


Data Management and Analysis 


~Radiography.—Oblique roentgenograms 
of each mandible were taken with a roent- 
: genogram machine (Litton Industries, Bev- 
erly Hills, Calif) at 50 kV and 4 mA follow- 
ing placement of the distraction appliance. 
Roentgenograms were also taken at the 
completion of disk transport and at 2-week 
intervals until death. Additional roentgen- 


ograms were taken of group 2 (control) dogs 
after creation of the segmental mandibular 
defect, and just prior to conversion from an 
external fixator to a distraction appliance. 

Angiography.— Angiograms of the exper- 
imental and control mandibles were ob- 
tained in each animal. The method of an- 
giography did not permit survival following 
the angiogram; therefore, the studies were 
done immediately prior to death. Under 
general anesthesia, a 16-gauge, 2-in cathe- 
ter (Angiocath, Deseret Medical Inc, Parke- 
Davis & Co, Sandy, Utah) was inserted into 
the common carotid artery under direct vi- 
sion through an external incision. Thirty 
milliliters of Hypaque-M 75 or 90 was 
infused by hand with a 60-mL Luer-Lok sy- 
ringe approximately 3 seconds before acti- 
vation of the roentgenogram unit (50 kV 
and 4 mA). Only a single angiogram of each 
animal was obtained. 

Histologic Examination. After death, the 
entire mandible and surrounding perios- 
teum were removed intact from each ani- 
mal. The mandibles were then sectioned 
through the symphysis. In four of the ani- 
mals, two from each group, the resultant 
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hemimandibles were sectioned through the 
long axisover the entire length using a band 
saw. Coronal sections of the hemimandibles 
in the remaining group 1 and group 2 ani- 
mals were obtained. The sections were de- 
calcified in 12% hydrochloric acid solution 
and embedded in paraffin; representative 
sections were stained with hematoxylin- 
eosin, trichrome stain, and toluidine blue." 

The hematoxylin-eosin- and trichrome- 
stained sections were examined using a 
light microscope (Olympus BH-2) at mag- 
nifications of 4 and X10. The tetracycline- 
labeled sections were examined under fluo- 
rescent light through a microscope of the 
same model at the same magnifications. 
Histologic sections were evaluated by a 
board-certified pathologist with expertise 
in ossified tissues. 


RESULTS 
Functional and Morphologic Results 


All subjects survived the duration of 
the experiment, and the distraction 
device was removed from all of the an- 
imals without difficulty 4 weeks after 
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complete regeneration. There was ad- 
equate structural integrity of the re- 
constitut-d mandible, with firm union 
of the tzansport disk to the distal 
mandibular stump. All of the animals 
were able to begin eating canned food 
on the frst postoperative day, and 
hard-pellst food 4 weeks after the seg- 
mental mandibular defect had been 
closed. Inssummary, all of the animals 
met all cœ the necessary criteria for 
successfu: reconstruction. 

In group 2 (controls), the segmental 
defects were not filled with function- 
ally significant regenerate bone with- 
out the use of DO. A small amount of 
bone was deposited within the peri- 
osteal sle«ve surrounding the segmen- 
tal defect. but this bone was not struc- 
turally stable after removal of the ex- 
ternal fixators. There were no 
technical problems im converting the 
control arimals to a cistraction appli- 
ance, and zhere were no functional dif- 
ferences between group 1 and group 2 
(control) animals durimg the process of 
distraction. Further, there was no dif- 
ference between the two groups in the 
quality ow quantity of the regenerate 
bone, or ix the function of the animals 
following reconstruction. 

The regenerate segment was compa- 
rable in Giameter with the transport 
disk in al specimens. During distrac- 
tion, the regenerate segment could not 
be readily distinguished from pre- 
existing Done by palpation. After 
death, the exact location of the junc- 
tion betwzen the regenerate and the 
preexistirz bone could not easily be 
determined (Fig 4, top), On sagittal 
section, ir all of the group 1 animals 
and two o: the group 2 dogs (five total), 
the inferi#r alveolar canal and artery 
were four to be recanalized. The in- 
ferior alveolar nerve did not regener- 
ate in arw of the animals, but was 
found to cerminate just proximal to 
the transport disk osteotomy site. 
Grossly, zn outer cortical layer and 
trabecular medullary cavity could be 
seen in al specimens (Fig 4, bottom). 


Observitions and Complications 


The animals had no difficulty receiv- 
ing adequ..te oral nutrition during the 
study anc demonstrated no physical 
deficit fren the presence of the dis- 
traction appliance. Advancing the 
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Fig 4.—-Gross appearance. Top, Outer surface of the reconstructed mandible. The diameter of 








the regenerate (between arrows) is the same as that of the preexisting mandible. Bottom, Note 
the outer cortical layer and inner trabecular bone in the regenerate segment of'tnis sagittal sec- 
tion. The regenerate segment is between the arrows, and the transport disk is labeled TD. The in- 
ferior alveolar canal and artery have recanalized through the regenerate segment and transport 


disk. 


transport disk did not cause any ap- 
parent discomfort. 

The gingiva anterior to the trans- 
port disk tended to be pushed ahead of 
the disk as transport progressed. We 
had assumed that the transport disk 
would “slide” beneath the gingiva, but 
this was not the case. Instead, soft tis- 
sue was generated around the regen- 
erate segment and transport disk. The 
gingiva surrounding the transport 
disk and regenerate segment remained 
intact, and the mandibular bone was 
not exposed during the distraction pro- 
cess. The generated gingiva over the 
region of the transport disk and regen- 


erate segment was significantly more 
adherent to the bone than “normal” 
gingiva. 

Although there were no serious peri- 
operative complications, two of the 
animals did develop minor infections 
at two pin insertion sites. These infec- 
tions were successfully treated with a 
5-day course of cephalothin sodium (40 
mg/kg intramuscularly every 12 
hours) along with cleaning the pin in- 
sertion sites with hydrogen peroxide 
twice a day. The infections developed 2 
weeks and 3 weeks after placement of 
the distraction appliance, respectively. 
Cultures of the drainage revealed pri- 
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marily Staphylococcus species sensi- 
tive to cephalothin. 

One animal developed a salivary re- 
tention. cyst posterior and inferior to 
‘the ipsilateral mandibular angle, pre- 
sumably due to intraoperative injury 
to the submandibular gland. The aspi- 
rated contents of the cyst contained no 
bacterial growth. This animal was in 
the control group (group 1), and the 
cyst developed after the initial surgery 
when the segmental defect was cre- 
ated and the external fixator applied. 
The cyst was excised without any sub- 
sequent problems when the animal 
was converted from an external fix- 
ator to a distraction appliance during 
the second operation. 


Radiographic Examination 


The control animals (group 2) all 
demonstrated small amounts of radio- 
paque osteoid tapering from each 
mandibular stump toward the center 
of the segmental defect at the end of 
the 8-week healing period. This bone 
was “patchy” in appearance and dis- 
continuous in structure. These small 
amounts of regenerate bone did not 
. radiographically bridge the segmental 
defects in any of the group 2 animals, 
and did not represent structurally sta- 
ble bone after removal of the external 
fixators. 

After the first 2 weeks of distraction, 
the regenerate bone was radiographi- 
cally shown to have the same density 
as the surrounding soft tissue, even 
though the reconstructed area felt no 
different from the preexisting mandi- 
ble on palpation. At 3 to 4 weeks after 
initiating distraction, radiopaque ma- 
terial tapered from the surface of the 
transport disk and proximal stump to 


2 _ the center of the regenerate. A central, 


vertically oriented, radiolucent zone 
existed at that time. By 7 to 8 weeks, 
when the external fixator was re- 
moved, the entire regenerate showed 
progressive calcification. At death, 10 
to 11 weeks after distraction began, 
dense but nonhomogeneous bands of 
calcification could be seen throughout 
the regenerate (Fig 5). At this stage, 


= the regenerate was still less radio- 


graphically dense than preexisting 
mandible. 
In two of the group 1 specimens, 


- geveral small linear fractures could be 








Fig 5.—-Roentgenogram of a reconstructed hemimandible. Note the radiolucent appearance of the 
regenerate segment (R) compared with the transport disk (TD). There are vertical bands of vary- 
ing calcification within the regenerate. This is a different specimen than that seen in Fig 4. 


detected in the regenerate. Several of 
these fractures were horizontal, others 
were vertically oriented, but none were 
transcortical. No fractures or areas of 
nonunion were identified in the other 
specimens. No functionally significant 
fractures occurred in any of the sub- 
jects. 


Angiographic Examination 


In five of the six animals, the inferior 
alveolar artery filled with contrast up 
to the distal (anterior) mandibular 
stump (Fig 6, top). The inferior alveo- 
lar artery recanalized through the re- 
generate segment and transport disk, 
but did not go on to anastomose with 
the primary nutrient artery of the dis- 
tal mandibular stump. This was con- 
firmed on gross examination of hori- 
zontally sectioned mandibles (Fig 4). 
Radiographically, a plexus of smaller 
vessels could be seen around the re- 
generate segment and the transport 
disk, which were not present on the 
unoperated side (Fig 6, bottom). In one 
of the group 2 animals, the inferior al- 
veolar artery did not regenerate, but 
instead developed a significant arterial 
plexus surrounding the entire regen- 
erate and transport disk. 


Histologic Examination 


The trichrome-stained sections of 
the regenerate demonstrated partially 
calcified woven bone in all specimens. 
With this stain, the connective tissue 
and nuclear material stained blue, 
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while calcified bone and cytoplasm 
stained red. The blue-staining regen- 
erate can be seen in Fig 7, top left and 
top right. This regenerate was sepa- 
rated by numerous vascular channels 
aligned in the direction of distraction. 
When cut horizontally (sagittally), 
these channels formed eclipses (Fig 7, 
top left and top right), but on coronal 
section took on a more circular config- 
uration (Fig 7, bottom). Areas of neo- 
calcification (red), primarily abutting 
the vascular channels, could be seen in 
the regenerate bone (Fig 7, top right). 
Various stages of bone maturation 
could be seen within the same speci- 
men, with the more recently deposited 
regenerate showing less calcification. 
Regenerate bone closer to the proximal 
stump and transport disk demon- 
strated more advanced calcification, 
while the central area of the regener- 
ate segment contained the most im- 
mature bone. The mature bone of the 
proximal mandibular stump is the red 
material on the left half of Fig 7, top 
left. This mature bone is. more dense 
but less cellular and vascular than the 
regenerate. No areas of fracture, fi- 
brous union, or rupture were found in 
any of the specimens. There were no 
histologic differences between the re- 
generates in group 1 and group 2. 
Evaluation of the tetracycline-la- 
beled sections confirmed osteoid (im- 
mature bone) deposition in the region 
of the regenerate in all specimens, and 
demonstrated a reparative callous at 
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Fig 6.-~Angiography: Top, Angiogram of the reconstructed side. The arrow demonstrates the re- 
generated inferior alveolar artery, which has recanalized through the regenerate segment and 
transport disk. Bottom, Angiogram of the unoperated side. The arrow demonstrates the intact in- 
ferior alveolar artery. 


the junction of the transport disk and 
the distal mandibular stump. There 
was no evidence ef osteoid deposition 
within the transport disk or in other 
preexisting areas of the mandible in 
any of the spermens. 







When tissue from the persisting seg- 
mental defects o the initial stage of 
group 2 (controls was sectioned, small 


amounts of osteo] were seen. The new 
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bone was discontinuous and had a 
maximum diameter of 3 mm (Fig 8). 
Fibrous tissue and periosteum sur- 
rounded the islands of osteoid. 


COMMENT 


Distraction osteogenesis only de- 
fines the neoformation of bone by 
“stretching,” and Ilizarov’s technique 
is only one method of DO. Within the 


Soviet Union, Dizarov’s method of DO 
has been used to reconstruct bones in 
the extremities for over 35 years, and 
has proven to be the most flexible and 
reliable method of regenerating tubu- 
lar bone. More recently, the ap- 
plication of DO has expanded beyond 
the tubular bones of the extremities to 
include treatment of traumatic and 
congenital deformities ef the small 
bones in the hands and feet. Consider- 
ing the success of this tecknique within 
orthopedics, it is surprising that DO 
has not been applied te craniofacial 
and oromandibular deformities. 

The site at which the bane is cut, and 
where regenerate bone will be depos- 
ited with DO, can vary." If a long bone 
is too short, a single bone could be used 
to separate that long bene into two 
segments. Distraction of these seg- 
ments would cause regenerate to be 
deposited between them as they move 
apart. This type of DO is monofocal, 
denoting one region of regeneration 
(Fig 9, left). If a transport disk of bone 
is used to reconstruct a segmental de- 
fect, as in this study, then it is consid- 
ered bifocal (Fig 9, center’. It is bifocal 
because there is one region of regener- 
ate formation (behind the transport 
disk) and one area of compression os- 
teosynthesis (where the transport disk 
eventually unites with the distal seg- 
ment). If a transport disk is cut from 
each stump in a tubular bone defect, 
and the transport disks are advanced 
simultaneously, then two areas of re- 
generate bone and one area of com- 
pression osteosynthesis would result. 
Therefore, this variety of DO is trifo- 
cal. 

There have been previous canine 
studies using monofocal DO for man- 
dibular lengthening; none of these 
studies employed DO for segmental 
mandibular regeneration. One of the 
first such experiments was described 
in 1973 by Snyder et al.* In that study, 
canine mandibles were unilaterally 
shortened by 1.5 em and allowed to 
heal, resulting in a significant cross- 
bite. A through-and-threugh osteot- 
omy was then made on the shortened 
side, and after a 7-day delay, distrac- 
tion of the reparative callous was be- 
gun at 1 mm/d. Distraetion was ap- 
plied by a screw-driver external fix- 
ator attached to the mandible with 


Distraction Osteogenesis—Costantino et al 541 
































bicortical pins. The length of the re- 
generate segment was 1.5 cm, and the 
crossbite was corrected in all animals. 
Snyder et al used the same advance- 
ment protocol as Ilizarov, which is in- 
teresting in that their work was done 
before there was a general knowledge 
of Ilizarov’s methods within the 
United States. The article by Snyder et 
al was a preliminary report that did 
not indicate the number of animals in 
the study or histologically examine the 
regenerate bone. Further, they did not 
comment on whether the periosteum 
or intermedullary soft tissues were 
preserved. 

Michieli and Miotti’ in 1976 were 


Fig 7.—Histologic appearance. Top left, Photomi- 
crograph of the junction between the regenerate 
and the proximal mandibular stump (trichrome 
stain, X10). In the regenerate (right), note the 
horizontally directed bundles of woven bone ori- 
ented in the same direction as the distraction, and 
separated by numerous vascular channels. Calci- 
fied bone stains red, while connective tissue 
(regenerate) stains blue. Top right, Trichrome- 
stained sagittal section through the midportion of 
the regenerate (X25). Note the hypercellular na- 
ture of the regenerate, and the neocalcification 
(red areas) of the regenerate surrounding the vas- 
cular channels. Bottom, Trichrome-stained coro- 
nal section, also through the midportion of the re- 
generate (X10). Note the numerous vascular 
channels, cut on end, and aligned in the direction 


able to lengthen the mandibular body 
in two dogs by 0.5 and 1.5 cm using an 
intraoral distraction appliance at- 
tached to the mandibular dentition. 
The periosteum and intermedullary 
soft tissues across the osteotomy were 
not preserved. Similarly, Kutsevliak 
and Sukachev? in 1984 used an in- 
traoral dental distraction device to 
lengthen the mandibular body in 24 
dogs by a maximum of 1.2 cm. They 
performed a circular corticotomy, as 
described by Ilizarov, to preserve the 
intermedullary contents. It is unclear 
whether the surrounding periosteum 
was also preserved. The rate of dis- 
traction employed by Kutsevliak and 
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of distraction. 


Sukachev was significantly slower 
than that suggested by Ilizarov, result- 
ing in premature ossification of the re- 
generate and less lengthening. To our 
knowledge, this represents the first 
report available to Western scientific 
literature of Ilizarov DO (of the mono- 
focal type) applied to the mandible. 
Most recently, Karp et al? unilater- 
ally lengthened the mandibles of six 
dogs by 2cm each using a screw-driven 
external fixator similar to the one em- 
ployed by Snyder et al.° They did not 
remove a segment of mandible, but 
unilaterally lengthened the mandible 
by monofocal DO. Although they cre- 
ated a crossbite, their study was sim- 
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Fig 8.—Trichrome-stained section of tissue taken from the segmental defect in a control animal. 
Note the twa foci of bone formation (labeled 0) surrounded by fibrous tissue (labeled FT). The foci 





of bone in this photomicrograph measure less than 1.5 mm in diameter. 
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Fig 9.—Variations in Hlizarov distraction osteogenesis (DO). Left, Monofocal DO (open arrow in- 
dicates single area of regenerate). Center, Bifocal DO (open arrow indicates area of regenerate: 


arrowhead, area of compression osteosynthesis). Right, Trifocal DO (open arrows indicate areas 


of regenerate; arrowhead, area of compression osteosynthesis). 


ilar to that of Snyder et al. Karp et al 
also evaluated the regenerate histolog- 
ically and employed monofocal DO in- 
stead of a standard osteotomy. To our 
< knowledge, there have been no reports 
of segmental mandibular reconstruc- 
tion by DO. 
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In the setting of a significant seg- 
mental mandibular defect, bifocal DO 
has several distinct advantages over 
monofocal DO. First, in bifocal DO, the 
mandibular stumps at each end of the 
segmental defect do not need to be 
brought into contact, as is necessary 


with monofocal DO. Achieving contact 
between the stumps would only be 
possible for small defects primarily 
located in the body or angle of the 
mandible, or in an attempt to correct a 
preexisting hypoplastic or asymmetric 
mandible. Monofocal DO-would not be 
applicable to significant segmental de-. 
fects or any defect that extends around 
the arch of the mandible. Further, 
monofocal DO can only deposit bone in 
a straight line, ie, the line generated by 
separating the mandibular stumps. In 
contrast, bifocal DO should be capable 
of generating bone over an arc by em- 
ploying a curved distraction appliance. 
Controlled animal studies are neces- 
sary to verify that distraction over an 
arc is feasible. 

Because a transport disk can be cut 
from each mandibular stump, regen- 
eration could progress from both ends 
of a defect. As previously described, 
this would represent trifocal DO (Fig » 
9, right).® Because the maximum rate 
of distraction is relatively fixed at 1.0 
to 1.5 mm/d, distracting from each end 
of the segmental defect would decrease — 
the time necessary to fill the defect in 
half, ie, a maximum rate of 2.0 to 3.0 
mm/d. Trifocal DO has been success- ` 
fully performed in the extremities of 
humans. 

It was originally believed that the 
intermedullary arteries must be pre- 
served for the successful formation of 
regenerate bone. More recently it has 
been confirmed that adequate osteo- 
genic potential for bone regeneration 
exists within the periosteum alone." 
After fracture, a significant compo- 
nent of the reparative callous. that 
develops is produced by the peri- 
osteum.'** Although preservation of 
the intermedullary blood supply has 
been shown to optimize regenerate 
formation, preservation of that blood 
supply is not absolutely necessary for 
success. Delafortrie (as cited by 
Paley“) determined in a canine tubu- 
lar bone model that regenerate forma- 
tion was not hampered if vascularized 
periosteum was preserved. He further 
determined that the primary nutrient 
artery recannulized within the. first 
week after complete transection of the 
intermedullary vessels and soft tissue. 
Our results support these findings. In 
our study, the osteotomy used to free 
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the transport disk transected all of the 
vessels and soft tissue within the in- 
termedullary space of the mandible, 
but preserved the surrounding perios- 
teum. After regeneration of the seg- 
mental defect, angiography demon- 
strated an extensive vascular plexus 
around the regenerate and transport 
disk, with regrowth of the intermedul- 
lary artery through these segments 
(Fig 6, top). 

Employing a through-and-through 
osteotomy to free the transport disk, 
as we did, is a significant deviation 
from the “classic” Ilizarov technique. 
Ilizarov performs a _ corticotomy, 
rather than an osteotomy, to free the 
transport disk. Further, the corticot- 
omy is made with an osteotome rather 
than a saw, and the transport disk is 
finally freed by gently fracturing the 
intermedullary bone at the site of the 
corticotomy. In this way, not only the 
periosteum but also the intermedul- 
lary soft tissues are preserved. A com- 
plete osteotomy using an oscillating 
saw was performed in this study based 
on the previously mentioned findings 
of Delafortrie,? and on the fact that 
the primary blood supply to the mem- 
branous bone of the mandible is via the 
periosteum. Further, the use of an os- 
cillating saw rather than an osteotome 
simplified and facilitated creation of 
the transport disk. Freeing the trans- 
port disk with a complete osteotomy 
rather than an llizarov-style corticot- 
omy does not appear to interfere with 
regenerate bone formation in the man- 
dible. 

Although the method of osteotomy 
in this study was “open,” via an exter- 
nal incision, the soft tissue attached to 
the periosteal cuff surrounding the 
transport disk was meticulously pre- 
served. Further, advancement was de- 
layed by 10 days to permit repair of 
periosteal and endosteal damage and 
to allow for initial callous formation. 
This delayed “stretching” of the repar- 
ative callous has been termed 
“eallotasis.”"*"’ Panikarovski et al” re- 
ported that the optimal delay in initi- 
ating distraction in a canine mandibu- 
lar model was from 14 to 21 days 
following corticotomy. They used 
monofocal DO to unilaterally lengthen 
canine mandibles. They found that be- 
ginning distraction before days 7 to 10 





or after day 25 resulted in fibrocellular 
tissue deposition instead of osseous 
regeneration. In our study, distraction 
was begun after a delay of 10 days, yet 
only osseous regenerate, without fi- 
brocellular tissue, was deposited. 

Group 2 results confirmed the exist- 
ence of significant osteogenic potential 
in the periosteum. Osteoid was.depos- 
ited within the periosteal sleeve of the 
segmental defect in the group 2 ani- 
mals. This was confirmed radiograph- 
ically and histologically (Fig 8). The 
quantity of the bone deposited, how- 
ever, was minimal cempared with the 
amount generated through the use of 
DO. Further, the controls confirmed 
that preserving the periosteum with 
adequate external stabilization would 
not result in a functional regrowth of 
the canine mandible. Distraction os- 
teogenesis was necessary for adequate, 
functional regenerate bone formation. 

The control group (group 2) also 
demonstrated that the distraction ap- 
pliance does not need to be applied 
primarily. In this group, the distrac- 
tion appliance, and periosteum- 
sparing osteotomy, were placed 8 
weeks after creation of the segmental 
defect without a demonstrable de- 
crease in regeneration potential. Pre- 
existing experimental mandibular de- 
fects are suitable for reconstruction by 
DO. 

The radiographic results of this 
study paralleled previous experimen- 
tal and clinical findings in the 
extremities.'*” There was progressive 
calcification of the regenerate over 
time, with a central radiolucent area 
persisting within the regenerate dur- 
ing the entire distraction process. This 
central radiolucent zone corresponds 
to a “pseudo-growth plate,” which is 
the location of active bone deposition 
during distraction in the extremities. 
Similar to the findings in the extrem- 
ities, calcification of the regenerate 
bone progressed over time from the 
periphery toward the center of the re- 
generate segment. Although none of 
the specimens in this study were ra- 
diographically shown to become as 
dense as the preexisting mandible, we 
expect that over time the regenerate 
would caleify to the same degree as 
normal mandibular bone.” 


Plain roentgenograms demon- 
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strated small linear fractures that 
were not bicortical in two of the spec- 
imens. The presence of these fractures 
suggests that the regenerate bone was 
not structurally strong enough to 
withstand the stress of mastication ei- 
ther when the external fixator was re- 
moved or when the dog began eating 
hard food. If the external fixator had 
been allowed to remain in place, or if 
soft food was eaten for a longer period, 
further calcification of the regenerate 
bone might have prevented these frac- 
tures. The fractures occurred in two of 
the six dogs and did not interfere with 
the functional success of the recon- 
struction in either animal. 

Histologic examination of the regen- 
erate showed a similar architecture to 
that seen in the tubular (long) bones, 
demonstrating bone in various stages 
of maturation.” In biopsy specimens of 
human regenerate, Tajana et al” con- 
firmed the presence of multiple stages ` 
of maturation within the same speci- 
men. These various stages of matura- 
tion are thought to lead to the eventual 
remodeling of the regenerate to form 
mature lamellar bone. Over time, the 
regenerate eventually takes on the 
same morphologic, histologic, and ra- 
diographic appearance of the bone 
that it replaced.” 

In this study, all animals developed 
stable regenerate bone, resulting in 
complete rehabilitation of oromandib- 
ular function. There was no difference 
in the capacity for regeneration be- 
tween primarily reconstructed ani- 
mals (group 1) and the delayed group 
(group 2). Further, the animals func- 
tioned well during and after recon- 
struction. 

The primary clinical use of this tech- 
nique will be in oromandibular reha- 
bilitation of patients with head and 
neck cancer. If used in a patient with 
cancer, several questions must be con- 
sidered. First, how long will it take to 
regenerate a given segment of mandi- 
ble, and can radiation therapy be given 
before regeneration is completed? Sec- 
ond, what effect will radiation have on 
previously formed regenerate bone, or 
on the regenerative capacity of a man- 
dible after irradiation? Third, what 
effect will chemotherapy have onthe 
regenerate bone, or on the regenera- 
tive capacity of the preexisting man- 
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dible? Preliminary studies suggest 

that regeneration, though decreased, 

will continue while chemotherapeutic 
: agents are being administered.” How- 
_ ever, these studies were done in rab- 
; bits, aspecies in which osseous growth 
_ is significantly different from humans. 
_ Several basic technical problems 
7 will need to be addressed before DO is 
7 generally applicable in humans. First, 
_ movement of the transport disk results 
-ina sear beeause the bicortical pins, 





E Abbott LC, Saunders JB. The operative 
ae lengthening of the tila and fibula:e preliminary 
report in the ‘anther evelopment, of principles 

nd té ; pt 









Q and gradual o A J-Bone Joint Suro Am. 
1967;49 A:263, 

4. Tlizarov GA, The principles ef the Ilizarov 

Hosp J Dis Orthop Inst. 1988;48:1-11. 

Batabash AP, Tnmerlishvili IA, 







niire bone defects. peu 
a 1984:16-20. 






Piat ii n 1973;5:506-508. 
8, cl B. Controlled Sakea 





Arch Otolaryngol Head Neck Surg—Vol 116, May 1990 





which attach the transport disk to the 
distraction appliance, cut through the 
skin of the face. Further, regeneration 
around the mandibular arch could re- 
sult in trauma to the marginal man- 
dibular nerve as the pins pass through 
the soft tissue of the face below the 
oral commissure. In addition, the tech- 
nical factors relating to the use of 
pedicled or free flaps with DO will need 
to be addressed. Considering the cur- 
rent methods of oromandibular reha- 
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Histotoxicity of Cyanoacrylate 


Tissue Adhesives 


A Comparative Study 





Dean M. Toriumi, MD; Wasim F. Raslan, MD; Michael Friedman, MD; M. Eugene Tardy, MD 


è Cyanoacrylate derivatives have been 
used as surgical adhesives for many years. 
Shorter-chain derivatives (methy!- and eth- 
yl-cyanoacrylate) have proved to be histo- 
toxic. Longer-chain derivatives (butyl- and 
isobuty!-cyanoacrylate) are much less his- 
totoxic. Many surgeons continue to use 
ethyl-2-cyanoacrylate (Krazy Glue) de- 
- spite the availability of a less toxic deriv- 
ative, butyl-2-cyanoacrylate (Histoacryl). 
In this study, the histotoxicity and bone 
graft-cartilage binding ability of Krazy 
Glue and Histoacryl were compared. Bone 
grafts harvested from the anterior wall of 
the maxillary sinus were placed in a sub- 
cutaneous pocket and glued to auricular 
cartilage in the rabbit. Krazy Glue and His- 
toacryl were used in opposite ears, har- 
vesting specimens at 1, 2, 4, 12, 24, and 48 
weeks. The Krazy Glue~treated ears de- 
veloped seromas with histologic evidence 
of acute inflammation, tissue necrosis, 
and chronic foreign body giant ceil reac- 
tion. The Histoacryl-treated ears showed 
mild acute inflammation and mild foreign 
body giant cell reaction. The Krazy Glue 
was completely degraded within 12 
months, while some Histoacryl was still 
present at 1 year. Histoacryl had minimal 
histotoxic effect and good bone graft- 
cartilage binding ability, whereas Krazy 
Glue demonstrated severe histotoxicity. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:546-550) 
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T quest of the ideal tissue-bonding 
agents, cyanoacrylate derivatives 
have been alluring in their ease of ap- 
plication, polymerization in the pres- 
ence of moisture, adequate polymer- 
ization time, and strong yet flexible 
bond. Cyanoacrylates were first syn- 
thesized by Ardis in 1949.' One method 
of synthesizing cyanoacrylates is by 
reacting formaldehyde with alkyl cy- 
anoacetate to obtain a prepolymer, 
then depolymerizing the material by 
heating to distill off the liquid mono- 
mer (Fig 1). It is possible to prepare 
several different cyanoacrylate com- 
pounds by altering the alkoxycarbonyl 
group (~COOR) of the molecule (Fig 1, 
inset). 

In 1959, Coover et al’ discovered the 
adhesive properties of cyanoacrylate 
derivatives and suggested their use as 
surgical adhesives. Methyl-2-cyano- 
acrylate (Eastman 910 monomer) was 
the first cyanoacrylate derivative 
packaged and marketed as a surgical 
adhesive. This monomer is the short- 
est-chain derivative (R = CH,, meth- 
yl). Longer-chain derivatives such as 
ethyl-2-cyanoacrylate (Krazy Glue), 
isobutyl-2-cyanoacrylate (Buerylate), 
and butyl-2-cyanoacrylate (Histoac- 
ryl) have subsequently been developed. 
The primary concern with these com- 
pounds was the degree of histotoxic 
reaction associated with their use. 

After numerous experimental 
studies it became apparent that the 
longer-chain cyanoacrylate deriva- 
tives (R = (C,H,, isobutyl and butyl) 
were less toxic yet still had good adhe- 
sive properties.’ In 1968, Tabb* used 
isobutyl-2-cyanoacrylate in the middle 
ear of guinea pigs and did not find any 
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toxic reaction. For over a decade, neu- 
rosurgeons and neuroradiologists have 
been using isobutyl-2-eyanoacrylate 
on a clinical level as an embolic mate- 
rial for treatment of both extracranial 
and intracranial arteriovenous mal- 
formations. Then in 1971, Kerr and 
Smyth placed — isobutyl-2-cyano- 
acrylate on the mucosa in the middle 
ears of cats and discovered a marked 
inflammatory response with damage 
to adjacent bone. Kaufmann’ used 
isobutyl-2-cyanoacrylate for tympa- 
noplasties only to find similar histo- 
toxic reaction of the middle ear despite 
the addition of topical steroids. In a 
recent study, Vinters et al’ examined 
17 intracranial arteriovenous malfor- 
mations that were embolized using 
isobutyl-2-cyanoacrylate. The speci- 
mens were removed 5 days to 16 
months after embolization therapy... 
There was evidence of patchy mural 
angionecrosis (adjacent to isobutyl-2- 
cyanoacrylate fragments), necrosis of 
parenchyma adjacent to embolized 
channels, and foreign body giant cells. In 
all specimens, isobutyl-2-cyanoacrylate 
was still present; however, there was 
evidence of partial degradation. 
Leonard et al’ thought that the long- 
er-chain cyanoacrylate derivatives 
(R = CGH, butyl) degrade at a slower 
rate, thereby permitting the degrada- 
tion products to be more safely metab- 
olized with evocation of a less intense 
inflammatory response. In 1968, Mat- 
sumoto et al* showed that n-butyl-cy- 
anoacrylate had a much less intense 
inflammatory response when coni- 
pared with methyl- and ethyl- 
cyanoacrylate.’ Since that time, His- 
toacryl (butyl-2-cyanoaerylate made 
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blue with 01% addition of 1-hydroxy- 
4-[-p-toluidion|-antrachion) was de- 
veloped, This cyanoacrylate derivative 
has been used in Würzburg for middle 
ear surgery since 19692 Smyth and 
Kerr” applied it to the middle ear in 
cats with only minimal tissue reaction. 
Seidentop,” in 1980, used Histoacryl in 
baboon ears with no evidence of sig- 
nificant tissue response. He concluded 
that Histoacryl was safe for human 
use. In 1984, Ronis et al”? placed His- 
toacryl between two pieces of ear car- 
tilage in four rabbits. Histologic ex- 
amination ef the specimens at 1, 2, 3, 
and 4 weeks revealed no evidence of 
cartilage necrosis or fereign body re- 
action. 

Clinically, Histoacryl has been used 
in dentistry’ and ophthalmology 
without problems. Histoacryl has been 
used to-aid in augmenting or recon- 
structing the nose.” In 1985, Sachs!’ 
reported his experience using His- 
toacryl in 29 cases for augmentation 
rhinoplasty. He found the adhesive to 

be reliable, easy to apply, and without 
systemic or local untoward effects. Ina 
small series of 18 patients, Kosko™ 
reported the use of Histoacryl for 
upper lid blepharoplasty. Kamer and 
Joseph” reported a series of 100 pa- 
tients treated with Histoacryl on var- 
ious surgical wounds (primarily ble- 
pharoplasty). They had no significant 
adverse: effects. with wound healing, 
graft rejection, or infection. 

The Otorhinolaryngology Depart- 
ment of Temple University School of 
Medicine, Philadelphia, Pa, conducted 
asurvey on the medical applications of 
Krazy Glue." The survey was per- 
formed to determine the approximate 
numberof institutions that use cy- 
anoacrylate derivatives. Of the 115 de- 
partments polled, 56 replied to the 
survey. Of those that responded, 34% 
(19 departments) had a working 
knowledge of these adhesives. Despite 
our present: knowledge of the signifi- 
cantly lower histotoxicity of Histoacr- 
yl, some surgeons continue to use 
shorter-chain derivatives such as eth- 
yl-2-cyanoaerylate (Krazy Glue). In 
this long-term study, the histotoxicity 
of Krazy Glue will be compared with 
Histoacryl along with the ability of 

< these compounds to bond cartilage and 
bone. 
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Fig 1.—-Synthesis of cyanoacrylate monomers. Inset, Cyanoacrylate derivative changes as 


alkoxycarbonyl! (~COOR) group is altered. 





Fig 2.—Anterior wall of maxillary sinus re- 
moved and used as bone graft. Underlying mu- 
cosa of the sinus was left intact. 


MATERIALS AND METHODS 


Twenty adult white rabbits weighing be- 
tween 2.5 and 3.5 kg were used in this study. 
All operations were performed using anes- 
thesia by ketamine hydrochloride (30 mg/ 
kg) and acepromazine maleate (1 mg/kg) 
administered intramuscularly. The fur was 
shaved off of the face and prepared with 
betadine solution. The ears were also pre- 
pared. The field was draped and the entire 
procedure performed under sterile condi- 
tions. A midline incision was made down 
the bridge of the nose through skin and per- 
iosteum. The periosteum was carefully ele- 
vated off the anterior wall of the maxillary 
sinus. 

Using an osteotome, mallet, and elevator, 
a section of the roof or anterior wall of the 
maxillary sinus was removed, leaving the 
underlying mucosa intact (Fig 2). Then the 
edges of the periosteum were reapproxi- 
mated with absorbable suture. The skin was 
closed in a continuous fashion with absorb- 
able suture. The bone was cut in half and 
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Fig 3.—Bone graft placed in pocket and: glued 
to cartilage. 


placed in sterile saline. 

Then a 1.5-cm incision was made through 
skin and perichondrium on the ventral sur- 
face of the right ear. A small pocket was 
formed, and the bone graft was glued di- 
rectly to the auricular cartilage (Fig 3) with 
a small drop of Krazy Glue. Enough glue 
was used to be sure a fine layer of adhesive 
was present between the entire bone graft 
and the auricular cartilage. Then the inci- 
sion was closed with absorbable suture, and 
bacitracin ointment was applied. 

The same procedure was performed on 
the left ear. However, Histoacryl was used 
to glue the bone graft to the auricular car- 
tilage. 

The operative sites were examined daily 
for 2 weeks, subsequently making less fre- 
quent inspections. The rabbits were moni- 
tored for dietary intake and activity and 
were weighed weekly to assess their general 
health. 

Animals were killed at 1 week, 2 weeks, 1 
month, 3 months, 6 months, and 1 year. The 
last three rabbits were killed at 1 year; The 
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Fig 4.—Histologic examination at 1 week (hematoxylin-eosin, X 250). 
Ethyl ear. Acute inflammatory reaction with exudate and tissue necro- 
sis. Arrow indicates acute inflammation; G, glue; and B, bone (necrotic). 





em 


Fig 6.—Histologic examination at 1 month (hematoxylin-eosin, X250). 
Ethyl ear. Mild foreign body giant cell reaction with no acute inflamma- 
tion. Arrows indicate multinucleated giant cells. 


rabbits were killed using an intravenous 
injection of euthanasia solution. The ears 
were harvested and submitted in 10% for- 
maldehyde solution. All specimens were 
decalcified. The slides were stained using 
hematoxylin-eosin, and a special oil red O 
stain was used to aid in visualizing the cy- 
anoacrylate polymer.” 


RESULTS 


The rabbit ears were inspected care- 
fully to monitor for inflammation, in- 
fection, or graft rejection. Data were 
recorded according to animal number 
and whether it was the right or left 
ear. Right ears were those in which 
Krazy Glue (ethyl-2-cyanoacrylate) 
was used to secure the bone graft and 
will hereafter be referred to as “ethyl” 
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Fig 5.—Histclogic examination at 1 week (hematoxylin-eosin, X100). 
Butyl ear. Mild acute inflammatory reaction and mild foreign body giant 
cell reaction. No evidence of exudate or tissue necrosis. G indicates 


glue; B, bone; and C, cartilage. 


ears. Left ears were those in which 
Histoacryl (butyl-2-cyanoacrylate) 
was used to secure the graft and will 
hereafter be called “butyl” ears. 
During the first week, 9 of 20 of the 
ethyl ears developed sterile fluid col- 
lections (serosanguineous fluid that 
was culture negative) that had to be 
aspirated on at least one occasion. In 2 
ethyl ears, the fluid had to be drained 
daily for 10 and 11 days, respectively. 
In 5 ethyl ears there was partial ne- 
crosis of the perichondrial flap, result- 
ing in graft exposure. In 3 of these ears 
the graft was extruded. At 1 week, his- 
tologic examination of the ethyl ears 
revealed a severe acute inflammatory 
reaction with neutrophils, exudate, 
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Ethyl ear. Complete degradation of polymer with fibrosis:and viable bone 
graft. B indicates bone; C, cartilage: and F, fibrosis. 


and necrotic bone (Fig 4). 

Only 1 of 20 butyl ears developed a 
small sterile fluid collection that 
quickly cleared up after aspirating the 
fluid. At 1 week, histologic examina- 
tion of the butyl ears showed a mild 
acute inflammatory reaction and a 
mild foreign body giant cell response 
with no evidence of tissue necrosis (Fig 
5). In a few specimens, a small amount 
of polymer leaked out from between 
the bone grafts and cartilage eliciting 
a more intense inflammatory response 
where the glue contacted surrounding 
soft tissue. 

At 2 weeks, the ethyl ears had a less 
intense acute inflammatory reaction 
with an intensifying foreign body gi- 
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Fig 8.—Histologic exam- 
ination. at 1 year (hema- 
toxylin-eosin, X40). Bu- 
tyl ear, Some residual 
polymer with:viable bone 
graft. B indicates bone: 
C, cartilage; F, fibrosis; 
and G, glue. 


ant cell reaction. Histiocytes were pal- 
lisading around the polymer and some 
glue was noted in the cytoplasm of the 
histiocytes. The butyl ears demon- 
strated a relatively mild foreign body 
giant cell reaction with no acute in- 
flammatory reaction. The histologic 
appearance of the butyl ears essen- 
tially stabilized after 2 to 4 weeks. 
At 1 month, the ethyl ears showed 
decreased acute inflammation and pri- 
marily a fereign body giart cell reac- 
tion with inclusions of adhasive mate- 
rial (Fig 6). There also was a decrease 
in the amount of adhesive material 
present in the wound. The butyl ears 
had viable bone with minimal foreign 
body giant cell reaction. There was 
much less tissue reaction in the butyl 
ears as compared with the ethyl ears. 
At 3 months, the ethyl ears showed 
viable bone grafts and decr2ased acute 
inflammation, and a foreigr body giant 
cell reaction persisted. There was in- 
creased fibrosis that appeared to be 
replacing the polymer as iz degraded. 








In some specimens there was dead 
bone surrounded by fibrosis and scar. 
The butyl ear showed only rare foreign 
body giant cells and slow degradation 
of the polymer with minimal fibrosis. 
At 6 months, the ethyl ear showed 
more fibrosis with a mild foreign body 
giant cell reaction and almost com- 
plete degradation of the adhesive. The 
butyl ear showed some degradation of 
the polymer with rare foreign body gi- 
ant cells. There was less fibrosis and 
scar in the butyl ear. 

At 1 year, the ethyl ear showed com- 
plete degradation of the polymer and 
fibrosis (Fig 7). The butyl ear showed 
some persistent adhesive with rare 
foreign body giant cells and fibrosis 
(Fig 8). The viable bone graft was re- 
vascularized and incorporated into the 
host site, stabilized to adjacent carti- 
lage. 

After a 1-year follow-up there was 
no evidence of carcinogenesis despite 
the prolonged presence of the His- 
toacryl adhesive polymer. 
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COMMENT 


The clinician’s primary concern 
with the use of cyanoacrylate deriva- 
tives lies in their toxicity. The longer- 
chain derivatives (higher homologues) 
such as isobutyl-2-cyanoacrylate and, 
particularly, Histoacryl (buty]-2-cy- 
anoacrylate) have the least histotoxic 
effects. This study demonstrated that 
Krazy Glue (ethyl-2-cyanoacrylate) 
produces a sizeable acute inflamma- 
tory response with a persistent foreign 
body giant cell reaction. Even though 
this cyanoacrylate derivative degrades 
relatively rapidly, the histotoxic ef- 
fects can result in complications such 
as tissue necrosis, graft rejection, ster- 
ile abscess formation, persistent 
edema, and extensive fibrosis. 

By tagging methyl-, n-butyl-, and n- 
heptyl-a-cyanoacrylate with carbon 
14, Ousterhout et al?! demonstrated in 
rats that there was absorption of these 
substances from skin and donor graft 
sites, proved by radicactivity in the 
urine. They showed that the urinary 
“C activity was direetly related to 
chain length, with the methyl deriva- 
tive having the greatest urinary 'C. 
This is consistent with the known fact 
that the higher homologues degrade 
more slowly than the lower homo- 
logues. The rapid degradation of the 
lower homologues (methy:- and ethyl- 
2-cyanoacrylate) may release rela- 
tively large quantities of toxic by- 
products such as cyanoacetate and 
formaldehyde.” These toxic materials 
could elicit the acute inflammatory re- 
sponse noted with the shorter-chain 
derivatives. Long-chain derivatives 
degrade at a slow rate, relaasing small 
quantities of toxic by-products. The 
host tissue may be able to handle small 
amounts of these toxins, explaining 
the minimal inflammatory response 
associated with the higher homo- 
logues. 

When using cyanoacrylates, small 
quantities should be used because with 
larger quantities the cumulative heat 
dissipated during polymerization can 
produce tissue damage. The heat dis- 
sipated also depends on the monomer. 
A mean temperature rise of 4°C was 
recorded for methyl-2-cyanoacrylate 
and a net rise of 1.5°C wasrecorded for 
butyl-2-cyanoacrylate.” 

The development of sarcomas in rats 
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after subcutaneous injection of large 
doses of methyl monomer is the only 
link of these compounds to carcino- 
genesis.“ Methy]-2-cyanoacrylate was 
subsequently banned by the Food and 
Drug Administration for human use. 
Some investigators believe these data 
represent the Oppenheimer effect, or 
that this is a dose-related effect. not 
specific for the substance inves- 
tigated.“ Further studies have failed 
to show carcinogenesis with isobutyl- 
and butyl-2-cyanoacrylate.*s One ad- 
vantage of ethyl-2-cyanoacrylate is its 
relatively rapid degradation (within 12 
- months), The prolonged tissue expo- 
sure of the butyl-2-cyanoacrylate ad- 
- hesive raises further questions about 
its long-term effects. 

Histoacryl works well for binding 
bone to cartilage or cartilage to 
cartilage.” Graft survival is high with 
minimal inflammation and no tissue- 
graft necrosis. Initially, two pilot rab- 
bits were used, implanting only bone 
(no glue) into both ears to evaluate the 
effectiveness of this model. The pilot 
rabbits were killed at 1 and 2 weeks. 
Both did well. Histologic examination 
revealed mild inflammation at 1 week, 
which eventually resolved at 2 weeks. 
Even though the butyl ears showed 
minimal inflammation, it was greater 
than that seen in the pilot rabbits. 
Therefore, Histoacryl elicits less in- 
flammation than Krazy Glue but more 

inflammation than a baseline bone ho- 
mograft with no glue. Ideally, when 
using this adhesive, very small quan- 

tities of Histoacryl should be used to 
stabilize just a segment of the graft to 
allow rapid revascularization of the 
region of graft not in contact with the 

glue. 

Histoacryl appears to be the least 





histotoxic of the cyanoacrylate deriv- 
atives. The adhesive is relatively non- 
reactive, easily applicable, and reli- 
able, has good bonding strength, and is 
relatively inexpensive. When used in 
small quantities between poorly vas- 
cularized tissues such as bone and car- 
tilage, this adhesive is safe with min- 
imal inflammation. However, there ap- 
peared to be increased inflammation 
where Histoacryl leaked out from be- 
tween bone graft and cartilage to con- 
tact well-vascularized soft tissue. Fu- 
ture studies will evaluate the histo- 
toxic reactivity of Histoacryl when 
contacting well-vascularized subcuta- 
neous tissues. 
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Comparison of Biomaterials for 


Facial Bone Augmentation 


C. 5. Maas, MDG. E 


® We compared the gross behavior of 
and microscopic response. to implant ma- 
teriais currently in clinical use for facial 
bone augmentation at different sites in 
dogs. Materials evaiuated include porous 
polytetrafiuoroethy!ene:carbon (Proplast), 
‘large-pore high-density polyethylene 
_(Medpor), solid medical-grade silicone 
rubber (Silastic), polyamide mesh (Supra- 
mid), and autogenous rib bone. The sub- 
jects were 12 mixed-breed dogs and the 
“materials were implanted directly on bone 
< With periosteum removed at one of three 
sites in the dog's face (malar eminence, 
nasal dorsum, and’ chin). Animals were 
killed 3 months after surgery and stability 
of the implants was graded by manual ma- 
nipulation. Blocks af tissue, including the 
study materials and underlying bone, were 


poore ofthe facial skeleton has 
many causes: trauma, congenital 
deformities, or malignancies. Many 
surgical procedures have been devised 
to restore facial, contour, ard implant- 
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examined microscopically after section- 
ing. Stability results are tabulated and his- 
tologic appearance is described by site for 
each material evaluated. These data dem- 
onstrate marked variability of stability and 
cellular response depending on the site of 
implantation. From these data one may 
conclude that the site of implantation and 
implant movement are essential factors in 
determining the nature of the tissue re- 
sponse and fate of an implant. Solid and 
porous alloplastic materiais show an ac- 
ceptable tissue response, but neither 
demonstrates the ability to consistently 
provide an implant that is stable on under- 
lying bone. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:55 1-556) 


able materials are being used with in- 
creasing frequency for restoration of 
facial skeletal defects. Correction of 
tip and saddle deformities and recon- 
struction of alar or septal defects are 
common uses of implant materials in 
the nose. Restoration of facial skeletal 
contour after trauma, maxillectomy, 
or craniofacial anomalies resulting 
from congenital disorders such as 
Treacher Collins syndrome and 
Crouzons disease exemplify other uses 
for midface implants. Augmentation 
of the malar eminence and mentum 
are now widely performed cosmetic 
surgical procedures. 

The facial sites where implants are 
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most commonly emplo% 
sal dorsum, chin, and m: 
Table 1 provides a persp 
relative frequency with whi 
plants are used at patiealar si 
the face. 


are the na- 


tention. Autogenous tose has been to 
date the standard with which syn- 
thetic materials have been compared. 
Autogenous tissue offers the advan- 
tages of tissue compatibility that even i 
“inert” synthetics cannot. i 

Early reports of the use of autoge- 
nous tissue implants in facial recon- 
struction from the late 19th andearly 
20th centuries showed favorable re- 
sults. Israel! described the use of tibial 
bone transplants for nasal reconstruc- 
tion in 1896 and his work was later 
adopted by Joseph’ and. others. Von 
Mangold’ reported the use of costal 
cartilage in 1900 and set the stage for 
extensive experience with and current 
use of this tissue. 

Later reports described variable re- 
sorption and/or remodeling of autoge- -< 
nous bone and cartilage grafts in clin- | 
ical and experimental settings.*5 In 
1950, Mowlem® described the use of 
overlay bone graft for restoring facial: 
contour, which survived initially but 
later displayed varying degrees of re- 
sorption and shrinkage. He concluded: 
that in the absence of mechanical 
stress that the bone is designed to 





Table 1.—Sites of Facial Bone 
Augmentation 


Nasai defects (45%) 
Trauma 
inadequate reduction of fracture 
Septal hematoma (saddle deformity) 
Deformity secondary to rhinoplasty 
Infection 
Septal abscess (saddle deformity) 
Neoplasm 
Loss of tip support 
Mentum defects (20%) 
Cosmetic mentoplasty 
Malar eminence defect (15) 
Congenital 
Cosmetic augmentation 
Maxillary hypoplasia (Crouzon’s 
disease, Treacher Collins syndrome, 
etc) 
Trauma 
inadequate reduction of fracture 
Surgical resection of tumor 
Frontal bone defect (10%) 
Trauma 
Infection 
Others (10%) 
Submalar augmentation, orbital and 
auricular reconstruction, etc 



























withstand, variable resorption and re- 
modeling will occur. 

More recently, several reports have 
demonstrated increased survival and 
viability with the use of membranous 
(vs endochondral) bone grafts and, in 
particular, vascularized calvarial bone 
grafts"! 

Along with the inherent quality of 
tissue compatibility, however, it is well 
to consider the disadvantages of au- 
togenous tissue, which include (1) re- 
stricted availability of donor tissue; (2) 
harvesting the autograft, which ex- 
poses the patient to risks of a second 
surgical procedure that can virtually 
dwarf the reconstructive surgery; (3) 
=< graft resorption or shrinkage; and (4) 

- unpredictable remodeling of the im- 
plant. Irradiated homologous tissue 
has demonstrated similar shortcom- 

ings of resorption and shrinkage.” 

Attempts to circumvent the appar- 
ent disadvantages of autogenous tis- 
sue implants led to the use and devel- 
opment of a plethora of naturally oc- 
curring and synthetic substances for 
facial implantation. Early reports fa- 
vored heavy metals such as gold, silver, 
and platinum." Roussett described 
-the versatility of facial contouring 
achievable by shaping gold or silver 
‘implants for the nose in 1828, and oth- 
ers espoused various metals such as 
lead or aluminum as being ideal 
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Table 2.—Materials Used 


Proplast (porous polytetrafluoroethylene and 
pyrolyzed carbon 

Medpor (porous polyethylene) 

Supramid (woven polyamide mesh) 

Silastic (silicone rubber) 

Autogenous rib 








materials.” Elison was among the 
first to report extrusion of an implant 
in 1894. Gersuny’ and others de- 
scribed the use of injectable materials 
such as low-melting-point paraffin at 
the turn of the century. These tech- 
niques were later abandoned after se- 
vere local reactions and embolic com- 
plications were experienced." 

In the late 1930s, with the introduc- 
tion of the “new plastics,” extensive 
research and development for use of 
alloplastic materials for human im- 
plantation exploded. By the late 1950s 
many laboratory and clinical studies 
were appearing in the literature with 
various formulations of silicones, poly- 
amides, methacrylates, and other 
polymers. LaVern and Baberio'’ pub- 
lished a comprehensive report on tis- 
sue reaction to polytetrafluoroethyl- 
ene (Teflon) in 1949. The low tissue re- 
activity, absence of toxicity, and 
nonallergic properties of silicone were 
well documented by Brown et al and 
Marzoni et al,” and were reviewed by 
Zarem.” A number of authors have re- 
ported their experience with particu- 
lar biomaterials: Stucker et al”? and 
Beekhuis* with polyamide mesh (Su- 
pramid), Parkes and Kamer“ and 
Epstein” with porous polytetrafluoro- 
ethylene (Proplast), and Rubin” with 
high-density porous polyethylene 
(Medpor). 

Many articles have cited individual 
biomaterials as being ideal for use in 
facial contouring, but few have com- 
pared the currently used materials in 
a single model at the common sites of 
facial implantation. 

Our purpose was to compare the 
materials in current clinical use by as- 
sessing stability in the usual sites of 
implantation and the tissue response 
in a dog model. 


MATERIALS AND METHODS 


The subjects chosen for this study were 
12 mixed-breed dogs weighing between 12 
and 20 kg. These animals were chosen for 
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two reasons: (1) Merwin et al” were suc- 
cessful using this model, and (2) the size and 
architecture of the dog skull is suitable for 
implantation of materials approximating 
the size contoured for use in humans. 

Materials evaluated in this study were 
chosen based on their frequency of use in 
human implantation and are listed in Table 
2. Implant size was determined by fashion- 
ing clay molds on a preserved dog skull. 

Using a sterile technique, 5-em sections 
of fourth or fifth rib were harvested and 
subsequently bisected and shaped using a 
rotary drill burr for immediate implanta- 
tion in the same animal. Segments 2.5 cm 
long (for nasal dorsum) and 1.5 em long (for 
malar eminence) were cut and placed in 
sterile saline solution until implanted. 

Proplast is porous black pyrolyzed car- 
bon and polytetrafluorcethylene with a 
pore size of 80 to 400 um. It is supplied in 
prepackaged blocks ready for autoclaving 
and is easily shaped using a sharp scalpel. 
It has a feltlike texture with pores that are 
easily crushed unless the material is han- 
dled carefully. These implants were carved, 
rinsed in sterile water, and autoclaved be- 
fore implantation. 

Medpor is white ultra-high-density po- 
rous polyethylene. Its large pore size (125 to 
250 um) is reportedly suitable for bone 
ingrowth.” It is a hard substance that is 
contoured using a sharp scalpel and is sup- 
plied in sterile prepackaged blocks measur- 
ing 38 X 63 x 6.5 mm with prohibition on 
resterilization. Implants were shaped un- 
der sterile conditions during surgery. 

Supramid is white woven polyamide 
mesh. It is shaped by folding or rolling the 
material and sutured to retain the desired 
shape (according to the method of 
Stucker”) and is supplied in prepackaged 
sheets measuring 30 em’. 

Silastie is solid medical-grade silicone 
rubber and is available in soft, medium, and 
firm consistencies. It is easily contoured 
using a sharp blade and is supplied in pre- 
packaged blocks ready for autoclaving. This 
material was carved, rinsed, and autoclaved 
prior to implantation. 

Sites of implantation were chosen based 
on the frequency of implantation in humans 
(Table 1) and the materials implanted at 
these sites were chosen based on their pat- 
tern of clinical usage. Acutely harvested rib 
and alloplastic materials were contoured 
for the specific site and implanted directly 
on bone, with periosteum removed, at three 
sites in the dogs (Fig 1) as previously 
described by Merwin et al.” 

Postoperative evaluation included exam- 
ination for signs of infection or hematoma 
or seroma formation at both the implant 
site and rib harvest site, and manual eval- 
uation of implant stability. Animals were 
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killed 8 months after implantation, and 
data obtained at necropsy included gross 
tissue reaction and stability of implants 
graded by manual manipulation. Tissue 
specimens including implant materials and 
underlying bone were removed en bloc at 
autopsy for microscopic evaluation of tissue 
response. Results of manual testing for 
stability were graded categorically as de- 
fined in Table 3. 


RESULTS 


Stability. results by site show the 
number of dogs displaying the defined 
stability grading by manual manipu- 
lation for each implant. 

At malar sites (Table 4, two Pro- 
plast implants were stable on underly- 
ing bene and four were stable within 
soft tissue. Medpor demonstrated the 
best results at this site, wich four sta- 
ble on underlying bone anc two stable 
within soft tissue. All Silastie im- 
plants were stable within soft tissue 
and all rib impiants were resorbed and 
not found at autopsy. At the nasal 
dorsum (Table 4), rib implants fared 








Table 3.—implant Stability Grading 


Grade Criteria 
Bone bond Implant rigid on bone 
Soft-tissue bond Implant adherent 














in soft tissue 

No bond No tissue adhesion 
to implant 

Lost Implant missing 






at autopsy 





significantly better, with five of six 
implants stable on underlying bone. 
Supramid implants demonstrated two 
stable on underlying bone and four 
stable within soft tissue. No implants 
were lost or resorbed at this site. 
Silastic and Proplast chin implants 
(Table 4) demonstrated no appreciable 
stability. All implants were freely mo- 
bile within soft tissue and were thus 
graded as “no bond.” No implants were 
lost or extruded at this site. 
Although rib implants at the malar 
prominence were completely resorbed 
and not found at necropsy, the tissue 
response to rib at the nasal dorsum 
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Fig 1.—Materials were implanted directly on bone with periosteum re- =} 
moved at the canine nasal dorsum (top left), malar eminence (topright), 
and mentum (bottom). 


Table 4.— Stability Results by Site* 





















Soft- 
Bone Tissue No 
Bond Bond Bond Lost 
Malar 
Proplast 2 4 [e] 0 
Medpor 4 2 0 (è) 
Silastic o 6 ie) o 
Rib o 0 i] 6 
Nose 
Supramid 2 4 






oo 
oo 


Rib 







Proplast 
Silastic 


*in numbers of cases. 





















was characterized by vascularized fi- 
brous tissue ingrowth and minimal 
bone revitalization (Fig 2). There was 
demonstrable predominance of nonre- 
vitalized bone even 3 months after im- 
plantation. 

The tissue response to Proplast was 
characterized by fibrous tissue in- 
growth throughout this porous mate- 
rial (Fig 3). There was marked breakup 
and migration of scraps of this mate- 
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Fig 2.— Section of autogenous rib implant at the nasal dorsum demon- 
strates vascularized fibrous tissue growth into a bony trabeculae and 
minimal bone revitalization even 3 months after implantation. Note the 
predominance of nonrevitalized bone evidenced by empty lacunae (ar- 
rows) (hematoxylin-eosin, X200). 





Fig 4.— Section through Supramid implant (asterisk) at bone-implant in- 
terface. Extensive fibrous tissue ingrowth is seen. Note the “bitten 
away" appearance of the underlying bone (arrows), evidence of resorp- 
tion (hematoxylin-eosin, X40). 


Fig 3.—Proplast implant under polarized light demonstrates extensive 
fibrous tissue ingrowth. Breakup and migration of fragments of the im- 
plant material is evident, with a significant cellular response including 
macrophages and multinucleated giant cells. Refractile and black frag- 
ments represent the polytetrafluorcethylene (white arrow) and pyrolyzed 
carbon (black arrow) components of the material, respectively (hema- 
toxylin-eosin, X200). 





Fig 5.—Detail of Fig 4 under polarized light demonstrates the micro- 
structure of the material: polyamide filaments (black arrow) are twisted 
to form threads that are woven into fabric. Vascularized fibrous tissue 
ingrowth is evident, but note the significant cellular response between 
the filaments (within the threads), including multinucleated giant cells 
(white arrow) (hematoxylin-eosin, X200). 








rial that were surrounded by a large 
number of inflammatory cells, includ- 
ing phagocytes and multinucleated 
giant cells, implying a continued stim- 
ulus for active cellular response and 
giant cell formation even after 3 
months. No bone had grown into the 
implants and erosion of underlying 
bone was noted in two cases. At the 
chin all implants were mobile and 
demonstrated significant scarring. 
Supramid mesh micrographs char- 
acterized both the microstructure and 


the tissue response to this material 
(Figs 4 and 5). Polyamide filaments are 
twisted to form threads, which are 
subsequently woven into fabric. Be- 
tween the threads there is thick acel- 
lular fibrous tissue ingrowth, which is 
the desired response to this material. 
However, within the threads and be- 
tween filaments, an inflammatory re- 
sponse, including multinucleated giant 
cells, was observed. 

Malar Silastic implants were con- 
tained in a thin, relatively acellular 
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nonadherent capsule with no inflam- 
mation (Fig 6). Osteoclast activity was 
noted in two cases and in one, bone was 
present at the interface. At chin sites, 
the capsules were much thicker, with 
scarring and evidence of delayed heal- 


ing. 
Medpor implants demonstrated 
acellular fibrous tissue ingrowth 


throughout this porous material, with 
occasional giant cells (Fig 7). These 
cells were particularly noted at the 
tissue-implant interface. Although the 
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Fig 6. 


pore size (125 to 200 am) of this mate- 
rial is reportedly suitable for bone in- 
growth, nene was observed in this 
study. 


COMMENT 


The results of mobility testing 
clearly show that porous materials 
will not neeessarily provide an implant 
that is stable on bone. Of the 24 porous 
materiais implanted, only 6 were sta- 
ble on underlying bone at 3 months. 
With Supramid, the presence of giant 
cells within the threads implies that 
stress on the fabric causes movement 
betweer the filaments, damaging in- 
grown tissue, which is probably the 
stimulus for giant cell formation. Mo- 
bile Proplast implants displayed sur- 
rounding sear tissue with breakup and 
migration of the implant. Macro- 
phages and giant cells at the sites of 
distant fragments of implant suggest 
that the size and/or configuration of 
these fragments generate this re- 
sponse. While Medpor implants 
showed thegreatest stability, with 4 of 
6 stable on bone, relative movement of 
tissue within some pores did give rise 
to a phagocytic response, although 
much less than was seen with other 
materiais. Supramid, Medpor, and 
Proplast all demonstrated reactive cel- 
lular responses at 3 months, and this 
continuing cellular activity, however 
generated, is a mark of instability. 

Because the synthetic materials 


Silicone implant shows intimate apposition of the implant 
(asterisk) and underlying bone (arrows) with a thin acellular capsule. No 
“bonding” is. evident, however, as these implants were freely mobile 
(hematoxylineosi, 100). 


studied are designed to be kept in place 
by connective tissue ingrowth and do 
not bond directly to tissue, relative 
movement at the interface is unavoid- 
able. This movement contributes to the 
production of the cellular responses 
described in this study, which may 
tend to make the implant unstable in 
the long term. Thus, at malar sites, 
providing an architecture that confers 
increased mobility, rib implants. were 
completely resorbed, whereas the 
more stable situation with rib im- 
plants on the nasal dorsum showed not 
only the presence of the implant, but 
five of six stable on bone. Similarly, at 
the chin, where by virtue of its archi- 
tecture, relative movement is unavoid- 
able, implanted materials fared 
poorly. Movement of the implant is an 
essential factor in determining the 
nature of the tissue response and the 
eventual success of an implant. 

Finally, we conelude that the indi- 
vidual materials in this study will 
demonstrate a variable tissue response 
depending on the site of implantation 
and that none will consistently provide 
a bonelike stability on underlying 
bone. The disproportionately poor re- 
sults for all materials implanted at the 
chin relative to the results at other 
sites, and similar data obtained in a 
previous study, suggest that the dog 
chin is a poor model for evaluation of 
implants.” 

Current and future considerations 
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Fig 7.--Medpor implant under polarized light demonstrates the porous 
material (asterisks) with fibrous tissue ingrowth into a large pore (white 
arrow). Note the active cellular response at the tissue-imolant interface, 
including a multinucleated giant cell (black arrow). The:stimulus for this 
response may be relative movement at the interface and/or the config- 
uration of the material (nematoxylin-eosin, X200). 
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in facial bone augmentation should in- 
clude the potential usefulness of the 
“selectively bioactive” materials and 
substances that promote implant sta- 
bilization. Bioglass (bioactive glass, 
University of Florida, Gainesville) has 
demonstrated ability to form physio- 
chemical bonds with bone, which elim- 
inates the need for fibrous tissue in- 
growth for stabilization.** IP200 and 
IP500 (Interpore International, Irvine, 
Calif) are porous hydroxyapatite ma- 
terials produced by and obtained from 
the coral genera Porites and Goniopo- 
ria, respectively. These porous mate- 
rials have biologic properties that 
have been shown experimentally to in- 
duce bony ingrowth.” 

The experimental and theoretical 
uses of tissue proteins termed skeletal 
growth factors that exhibit osteopro- 
ductive and osteoinductive properties 
have been recently described, and their 
clinical applications are ea the imme- 
diate horizon. 

The need for careful scientific evalu- 
ation of these newer substances, in 
both experimental and -clinical set- 
tings, as well as analysis of the long- 
term results of the materials in cur- 
rent clinical use is apparent. Recent 
data derived from rodent:studies have 
suggested there may be a cancer risk 
associated with silicone implants.” 
This phenomenon is considered by 
most experts to be particular to ro- 
dents and should not be extrapolated 


to humans. Nevertheless, it brings to 
light questions about tissue responses 
to even the more commonly used im- 
plant material. Surgeons with exten- 
sive experience in the use of polyamide 
mesh have recently reported that late 


1. Israel J. Two new methods of rhinoplasty. 
Arch Klin Chir. 1896;53:255. 

2. Joseph J. Treatise on rhinoplasty. Berl Klin 
Wochenschr. 1907;44:470, 

3. Von Mangold. Correction of saddle nose by 
cartilage transplant. Gesell Chir, 1900;:29:460. 

4. Peer LA. The fate of autogenous human bone 
grafts. Br J Plast Surg. 1950;3:283. 

5. Brandon GE, Kern EB, Neel BN. Autografts 
of uncrushed and crushed bone and cartilage. 
Arch Otolaryngol Head Neck Surg. 1979;105;75, 

6. Mowlem R. Bone grafting. Br J Plast Surg. 
1963;16:298. 

7. Tessier P. Autogenous bone grafts taken 
from the calvarium for facial and cranial appli- 
cations. Clin Plast Surg. 1982;9:531-538. 

8. Smith TD, Abramson M. Membranous vs 
endochondral bone autografts. Arch Otolaryngol 
Head Neck Surg. 1974;99:203-205, 

9. McCarthy JG, Zide BM. The spectrum of cal- 
varial bone grafting: introduction of the vascu- 
larized calvarial bone flap. Plast Reconstr Surg. 
1984;74:10-18. 

10. Van der Meulen JCH, Hauben DJ, Vaan- 
drager JM, et al. The use of a temporal osteoperi- 
osteal flap for reconstruction of malar hypoplasia 
in Treacher Collins syndrome. Plast Reconstr 
Surg. 1984;74:687-698, 

11. Maves MD, Matt BH. Calvarial bone grafts 
in head and neck reconstruction. Otolaryngol 
Head Neck Surg. 1986;95:464. 

12. Maves MD, Bardach J, Welling HB, 
Schuller DE. Use of irradiated cartilage for facial 
contour restoration: a 10-year follow-up. Arch 





resorption and loss of facial contour 
may occur with use of this material 
(Colton J, Beekhuis J. 1989. Unpub- 
lished findings). 

Technical advances in biomaterials 
and their utilization, widespread use of 
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Topical and Oral Treatment of 


Chronic Otitis Media With Ciprofloxacin _ 


A Preliminary Study 


Silvano Esposito; MD; Gioacchino D'Errico, MD; Carmine Montanaro, MD 


{1:6 The clinical and bacteriological effi- 
“cacy of ciprofloxacin was studied in three 
‘groups composed of 20 patients each, all 
of whom were affected by chronic otitis 
media in the acute stage. Ciprofloxacin 
was randomly administered according to 
the following. schedules for § to 10 days: 
-250 mg orally twice a day (group A); 3 
drops (250 ag/mk in saline solution) lo- 
cally twice a day (group:B); and both of the 
previous treatments twice a. day (group C). 
A high percentage of favorable clinical re- 
sponse (100% and 95%) and bacteriolog- 
icai eradication (95% and 85%) was ob- 
served in groups B and. C. A low percent- 
age. of patients: (65% and 40%) were 
clinically and bacteriologically cured by 
the oral therapy (group A). No worsening of 
the audiometric and vestibular function 
was observed after local therapy. The re- 
sults of this preliminary study suggest that 
“the use of topical ciprofioxacinis effective 
in curing chronic otitis media, even when 
itis caused by Pseudomonas (47% of the 
total bacterial detections). 
(Arch: Otolaryngol Head Neck Surg. 
1990; 116:557-559) 
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S uppurative processes character- 
ized by purulent otorrhea are very 
frequently and recurrently observed in 
patients affected by chronic otitis me- 
dia (COM), and bacterial responsibil- 
ity in these processes is certain. 
Gram-positive and gram-negative 
aerobic, as well as anaerobic, bacteria 
are in fact. involved in the etiology of 
suppurative COM, with different 
incidence.’ The frequent detection of 
Pseudomonas and other multiresis- 
tant bacteria and the possible low con- 
centrations of antibiotics in the middle 
ear are probably responsible for the 
frequent failures following empirical 
therapy with conventional antibacte- 
rial agents. To date, the epidemiologi- 
cal findings in suppurative otitis fre- 
quently suggest treatment with anti- 
biotics that also include Pseudomonas 
in their antibacterial spectrum, such 
as aminoglycosides. However, these 
antibiotics cannot be recommended, 
especially for local instillation, be- 
cause of the high risk of ototoxicity.>’ 
The aim of the present preliminary 
study was to evaluate the therapeutic 
efficacy and tolerability of ciprofloxa- 
cin, which is a particularly active non- 
toxic drug against Pseudomonas, 
orally or topically administered in the 
treatment of COM in the acute stage. 
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PATIENTS AND METHODS: 
Patients 


Sixty adult patients (31 men, 29 women) 
affected by suppurative COM were ineladed - 
in the study. Data concerning the patients’ 
demographic characteristics are reported : 
in Table 1. All patients were affected by 
mild or moderate COM in the acute stage ` 
without cholesteatoma or mastoiditis, 


Table 1.—Patients’ Demographic 
Characteristics: 









Table 2.—Prior Therapies 


No. of. 





Drugs Patiente 
Cephalosporins 13 
Lincomycin [s] 

Penicillins 5 
Tetracycline 2 
Neomycin/colistin sulfate * 7 
Otherst 5 
Total 38 (63%) 
*Local drops. 
tGentamicin, netilmicin. sulfate, erythromycin, 


miokamycin, and sulfamethoxazole /trimethoprim, 
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Pregnant women, patients with a history 
of previous allergy to quinolone derivatives, 
and patients younger than/18 years were 
excluded. All patients had given their in- 
formed consent before entering the study. 
No patient had any underlying diseases 
(such as diabetes), and none was taking any 
other drug during the study. Many of the 
patients (38 [63% ] of 60) had been taking 
different systemic and local antibiotics at 
appropriate dosages for at least 5 days be- 
fore beginning the new ‘therapy, without 
any significant improvement of the subjec- 
tive symptoms (Table 2). 


Antibiotic Treatments 


Ciprofloxacin was randomly: adminis- 
tered according to the following schedules: 
group A (20 patients), 250 mg orally twice a 
day; group B (20 patients), 3 drops contain- 
ing 250 ug/ml of ciprofloxacin in saline so- 
jution locally twice a day; and group C (20 
patients), both the previous treatments 
twice a day. 

Ciprofloxacin solutions were prepared by 
dissolving the pure sterile ciprofloxacin 
powder in saline solution to obtain the final 
concentration of 250 pg/mL. Preliminary 
studies were performed using an agar dif- 
fusion method to evaluate a possible loss of 
activity of the solution stored either in the 
refrigerator or at room temperature. These 
tests were carried out for 10 days and did 
not show any decrease of the in vitro anti- 
bacterial activity of the drug. 


Patients’ Examination 


Patients were clinically examined before, 
during (every 2 to 3 days), and after the end 
of the therapy, and an accurate inquiry for 
side effects was carried out at each clinical 
control. Audiometric measurement and 
vestibular tests were performed before and 
24 hours after the end of the therapy in pa- 

tients receiving topical treatment only. 

Aerobic cultures of the middle ear effu- 
sions were always performed before the be- 
ginning of the therapy and, if the secretion 
‘was still present, at each clinical control. 
All bacteria were identified by the API sys- 
tem (Bio-Herieux). Susceptibility to cipro- 

` floxacin was studied by determining the 
minimal inhibitory concentrations by a mi- 
crodilution broth method. 

Treatments were carried out for at least 
5days. Patients who were. not cured after 
< this period of therapy continued the treat- 
ment until cure, or, in any case, not longer 
than 10 days. The clinical and bacteriolog- 
ical evaluation was stated 24 hours and 14 
days (follow-up) after the interruption of 
treatment. 


Statistical Analysis * 


x? was caleulated to compare the percent- 
ages of clinical and bacteriological re- 





sponses in the three groups of patients ex- 
amined, to evaluate a possible statistical 
difference. 


RESULTS 


Data concerning the isolation of the 
responsible bacteria from the middle 
ear effusion are reported in Table 3. We 
detected a single responsible bacteria 
in all cultures except one from one pa- 
tient in group B. This patient had a 
mixed culture consisting of Pseu- 
domonas aeruginosa and Staphylococ- 
cus aureus. The distribution of bacte- 
ria was homogeneous, especially in 
groups B and C. Group A had a higher 
prevalence of Pseudomonas (60%); 
consequently, the number of gram- 
positive cocci detected was lower, 
(25% ). Clinical and bacteriological re- 
sponses are reported in Tables 4 and 5, 
respectively. 

In group A, 13 (65%) of the 20 
patients had a favorable clinical re- 
sponse to the oral ciprofloxacin ther- 
apy and 7 (35% ) showed no significant 
clinical improvement. These results 
corresponded to a high percentage of 
bacteriological persistence or superin- 
fection. 

Of the 20 patients in group B, who 
received only locally administered 
drops of ciprofloxacin, a clinical cure 
was observed in 17 (85% ) and improve- 
ment was noted in 3 (15% ). Two of the 
patients who were clinically improved 
still had a very small ear secretion, 
which was sterile, and one was still in- 
fected by Escherichia coli. 

Of the 20 patients in group C, who 
received both oral and topical cipro- 
floxacin, 15 (75%) were clinically 
cured, 4 improved, and 1 failed. In two 
patients with significant clinical im- 
provement, there was persistence of a 
very small ear effusion, which was 
bacteriologically sterile. In two other 
patients, we observed a remarkable 
clinical improvement with a signifi- 
cant decrease of the ear effusion, which 
was still infected by S aureus and P 
aeruginosa in one and superinfected by 
S aureus in the other. Finally, one pa- 
tient was not clinically or bacteriolog- 
ically cured, as there was persistence 
of S aureus in the culture of his middle 
ear effusion. Bacteria isolated from the 
cultures after the end of the treatment 
are reported for each patient group in 
Table 6. 
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Table 3.—Responsible Bacteria ‘ 
Isolated Before Treatment 


Group, No. (%)} 
praana erama errena, 


A B c Totai 
Pseudomonas* 12(60) 8(38) 8 (49) 28 (46) 
Gram-positive 













coccit 5 (28) 10 (48) 9 (45) 24 (39) 
Entero- 
bacteriat 3(18) 3(14} 3(15) 9 (15) 


Total 20 21 20 61 


* Pseudomonas aeruginosa and Pseudomas puti- 
da. 

+ Staphylococcus aureus, Staphylococcus epider- 
midis, and Staphylococcus haemolyticus; Strepto- 
coccus salivarius. 

Escherichia coli, Proteus mirabilis, Morganella 
morganii, Providencia stuartii, Enterobacter cloacae, 
and Klebsiella ozaenae. 


Table 4.—Clinical Results 


No. (%) 


 praenaaneameme eana onea, 














Group Cure Improvement Failure 
A 8 (40) 5 (25) 7 (35) 
B 17 (85) 3 (15) 


C 15 (75) 4 (20) 1 (5) 





Table 5.—Bacteriological Results 


No.(%) 
premaera Sanear, 
Eradi- Super- 

Group cation Persistence infection 


A 8 (40) 8 (40) 4 (20) 
B 19 (95) 1 (5) 


G 17 (85) 1 (5) 2 (10) 


Table 6.—Responsible Bacteria 
Isolated 24 Hours After the End of 
Therapy“ 





Pseudomonas 
(7) E Pseudomonas (1) 

Staphylococcus 
aureus (3) 

Morganella 
morganil (1) 

Streptococcus 
(1) 


S aureus (3) 


Escherchia 

coli (1) 

* The numbers in parentheses indicate the number 
of bacteria. 





Bacterial cultures of middle ear ef- 
fusion were performed 24 hours after 
the interruption of the therapy, and no 
ciprofloxacin resistance was detected. 
All patients who were clinically and 
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bacteriologically cured 24 hours after 
the interruption of the treatment con- 
firmed ther clinical status 14 days af- 
ter the enc of the therapy (follow-up). 
No side effect was recorded in any pa- 
tient, and no worsening of the audio- 
metric function related to the local 
therapy (groups B and C) was ob- 
served. 

The bacteriological and clinical cure 
rates observed in groups B and C were 
statisticaly higher than those in 
group A (?<.05). 


COMMENT 


The infettious processes of the mid- 
dle ear are usually difficult to cure, 
probably Kecause of the low concen- 
trations of antibiotics at this site and 
because of the frequent etiologic role 
of Pseudomonas, which is resistant to 
several classes of antibiotics. Also, in 
the presen. study the frequency of de- 
tection of Fseudemonas was high (47% 
of the tota number of isolated bacte- 
ria). 

On the cther hand, in general med- 
ical practiee, patients affected by sup- 
purative COM seldom undergo micro- 
biological examination of the ear effu- 
sion and ame frequently unsuccessfully 
treated with conventional antibiotic 

therapy. that does not include Pseu- 
-domonas ix its antibacterial spectrum 
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3. Ojala K. Bacteriology of chronie otitis media 
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Otolaryngol. THRE 20065-T1. 
OM, Veltri RW. Micrebiology of the 
nasopharynx. Azn Otol Rhinol 
Laryngol. 199 838( suppl 11):59-70. 

5. Ginsherg@ IA, Rodniek MD, Haber PS. Ami- 






of activity. Sometimes, antibacterial 
agents such as neomycin are utilized 
for topical treatment, but their use is 
controversial because of the ototoxic- 
ity that can result, especially in case of 
tympanic membrane perforation. In 
our study, prior conventional treat- 
ments with parenteral, oral, or topical 
drugs had already failed in 38 of the 60 
patients under examination. 

Few data concerning the treatment 
of bacterial otitis with oral ciproflox- 
acin are available in the literature at 
present, and our results are not in 
agreement with them. In 1985 Fuji- 
maki et alf and Mori et al’ in two dif- 
ferent studies performed in Japan re- 
ported a high frequency of clinical 
resolution and bacteriological eradica- 
tion following the oral administration 
of 200 mg of ciprofloxacin three times 
a day. Good results were also reported 
by Van de Heyning et al” in 28 patients 
affected by suppurative COM, but at 
much higher dosages (750 mg twice a 
day). 

Our opinion, based on the results of 
our study, is that low dosages of cipro- 
floxacin are not sufficient to effectively 
cure bacterial otitis and that higher 
dosages are probably advisable. How- 
ever, we recorded extremely favorable 
results following topical treatment of 
ciprofloxacin both alone and in associ- 
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ation with oral administration of the 
same drug. The local treatment was 
very effective, and we frequently ob- - 
served eradication of the responsible 
bacteria and disappearance of the mid- 
dle ear effusion soon after three to four.” 
instillations of drops. The contempo- - 
rary administration of ciprofloxacin 
did not increase the percentage of cure 
observed with topical therapy, but its- 
use in combination could probably be 
recommended for severe COM, espe- 
cially when complications are possible. 

Ciprofloxacin locally administered 
is very effective in curing COM in the 
acute stage. The patients’ compliance 
in this treatment; the high antibacte- 
rial activity against’ Pseudomonas, 
which is frequently responsible for 
these infections; and the complete ab- 
sence of ototoxicity of the drug could 
make the use of such a formulation a 
first-choice therapy for the treatment 
of COM in the acute stage. Finally, the 
absence of side effects on the growth 
cartilage of children, which is possible 
with systemic use of ciprofloxacin, 
makes its topical use possible in pedi- 
atric patients as well. ` 


The ciprofloxacin tablets and powder ‘used in 
this study were kindly provided by Bayer Italia 
Spa, Milan, Italy. 
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Cytokeratins in Induced Epidermoid 


Formations and Cholesteatoma Lesions 


Paul P. C. A. Vennix, MD; Wim Kuijpers, PhD; Edith L. C. M. Tonnaer, MD; 
Theo A. Peters, MSc; Frans C. S. Ramaekers, PhD 


e The expression of cytokeratins varies 
with the type of epithelium, the state of 


differentiation, and pathological condi- 


tions. In this study, the differential expres- 
gion of cytokeratins in external meatal 
-skin and middle ear epithelium was used 
tor a pathogenetic study of cholesteatoma 
lesions and infection-induced epidermoid 
formations in the middle ear of the rat. Im- 
munocytochemistry generally revealed an 
epidermal-type cytokeratin profile in the 
cholesteatoma matrix, except for the focal 
expression of nonepidermal cytokeratins 
at the invasion front. Comparable obser- 
vations were made in the middle ear of the 
rat after an infection-induced invasion of 
epidermal cells from the meatal skin. An 
infection-induced~cornifying metaplastic 
lesion of the middle ear epithelium re- 
vealed nonepidermal cytokeratin expres- 
sion. The results of this combined study 
suggested that the cholesteatoma speci- 
mens studied had an epidermal origin. The 
expression of nonepidermal cytokeratins 
was considered to result from a state of 
hyperproliferation rather than from meta- 
plasia. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:560-565) 


holesteatoma can be defined as the 
presence of a cornifying squa- 
mous epithelium in the middle ear 
cavity. It can be associated with the 
destruction of bone. The cause of cho- 
lesteatoma is still a matter of debate, 
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because clinical and histopathological 
observations have not always pro- 
duced conclusive evidence of the site of 
origin, but it is generally accepted that 
individual cases of cholesteatoma can 
have different causes. Epidermal cells 
from the external meatus (including 
the tympanic membrane) can invade 
the middle ear through preexisting 
perforations,’ retraction pockets,’ or 
inward proliferation of basal epider- 
mal cells’; or the cause can be iatro- 
genic as a consequence of tympano- 
plasty.’ Alternatively, squamous 
metaplasia of the middle ear epithe- 
lium and congenital epidermoid rests 
in the middle ear have also been pro- 
posed as possible sources of choleste- 
atoma.** 

To our knowledge, the mechanism 
that triggers this behavior of epithe- 
lial cells has not yet been elucidated, 
but inflammation and eustachian tube 
obstruction are assumed to be the most 
likely candidates. 





Table 1.--Cytokeratin Antibodies Applied in This Study 


A new approach that can be helpful 
in the study of cholesteatoma develop- 
ment is the identification of their in- 
termediate-filament proteins. Inter- 
mediate-filament proteins are impor- 
tant constituents of the intracellular 
cytoskeleton with a typical tissue-spe- 
cific distribution pattern. In epithelial 
cells, the intermediate filaments (tono- 
filaments) are composed of cyto- 
keratins.*’ 

In humans, 19 different cytokeratin 
types can be divided into two major 
groups of basic and acidic proteins that 
combine in pairs. In one individual cell 
type, 2 to 10 individual cytokeratins 
can occur. Their expression has been 
shown to depend on the type of epithe- 
lium, the stage of differentiation, the 
functional state, and environmental 
conditions.”’ According to these prop- 
erties, cytokeratin expression can con- 
tribute to a better understanding of 
the origin of cholesteatoma,*”? while 
possible changes in the cytokeratin 
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_ Source, y a Antibody Cytokeratin No. Dilution 
Ramaekers et al, 1983 pKer Several 1:40 
Ramaekers et al, 1987 RCK 102 5+8 Z Em Undiluted 

“RCK 103 Several 1:2 

Rek 105 O O OOOO 7O 1:3 

RKSE 60 LO 1:2 
Broers et al," 1986 _ CK 18-2 18 o _Undiluted 
Lane et al," 1985 Sen LF2k —_ 19 . Undiluted 
van Muijen et al,'® 1986 iC7 13 . ee _Undiluted 
6B10 4 p “Undituted 





Cytokeratins —Vennix et al 








profile of meatal skin invading into the 
middle ear cleft can be established. 

In this study, we examined the cy- 
tokeratin expression patterns of ex- 
perimentally induced epidermoid for- 
matiens inthe middle ear of the rat. 
The results obtained from this exper- 
imental study were related to the cy- 
tokeratin profiles observed in human 
cholesteatoma, external meatal skin, 
and middleear mucosa. 


MATERIALS AND METHODS 


For the induction of purulent otitis me- 
dia, 20 adul Wistar rats (body weight, 
about 170 g) from a Mycoplasma pneumo- 
niae-comtaminated strain that displayed 
clinical symptoms like sneezing and rhi- 
norrhea wese used. The animals were 
checked -otescopically for the absence of 
otitis, and eustachian tube obstruction was 
performed according to the method de- 
scribed by Kuijpers and van der Beek" by 
electrocautery with the rats under fentanyl 
citrate (Hypnorm) (intramuscularly, 0.05 
mL/100 g of body weight) and diazepam 
(intraperitonsally, 0.05 mL/100 g of body 
weight) anesthesia. The condition of the 
middle ear was checked by otoscopy on days 
1, 2, 4, and 8 after the operation and subse- 
quently at weekly intervals. 

After survival times varying from 1 week 
up to 6 montis, (he animals were killed by 
an intracardiac injection of pentobarbital 
sodium (Nembutal) and decapitated. The 
middle ear and part of the external meatal 
skin were dissected and processed for par- 
affin embedding after fixation in 4% form- 
aldehyde solution in 0.1-mol/L phosphate 
buffer (pH, 7.4) at 4°C for 2 days; this was 
followed by decalcification in edetic acid 
(EDTA) (10%; pH, 7.4) for 2 weeks or 
immediate sterage in a decalcification solu- 
tion (10% eletie acid and 7.5% poly- 
vinylpyrrolidenein 0.1-mol/L TRIS-hydro- 
chloric acid buffer; pH, 7.4) at 4°C for 2 
weeks. After rinsing in the same solution 
without edeti« acid for 2 hours, these sam- 
ples were frozen in liquid nitrogen and cry- 
osectioned at 7 um. Sections were collected 
on poly-t-lysime-eoated slides, air dried, 
and stored at —70°C until use. 

For immunacytochemistry, the sections 
were fixed in acetone (at 4°C for 10 min- 
utes), rinsed in phosphate-buffered saline 
solution (PBS), and incubated with differ- 
ent monoclonal antibodies with known 
specificities fer human cytokeratin, either 
as an undiluted culture supernatant or di- 
luted in PBSS for 45 minutes (for specifica- 
tions and references, see Table 1). The sec- 
tions were washed in PBSS and incubated 
with horseradish : peroxidase-conjugated 
rabbit anti-meuse (or swine anti-rabbit for 
















Fig 1.—-Immunohistochemical staining of rat meatal skin and middle ear epithelium with the mon- 
oclonal antibodies RCK 102 (A and D), RCK 103 (B and E), and RKSE 60 

only reacts with the middle ear epithelium and the inner root sheath of the hai 
103, both external meatal skin, including hair follicles and sebaceous glands 
epithelium are stained. Staining with RKSE 60 is limited to the suprabasal layers 
E indicates external meatus; M, middie ear; and S, Shrapnell’s membrane (original magnification, 


top panels X35; bottom panels X 100). 





he epidermis. 


Table 2.—Cytokeratin Expression in External Meatus and Middle Ear of Rats and 
Humans * 


Rats 


Humans 


premenami an rea a, 


Middie Ear Meatal 
Antibody CK Epithelium Skin 


invaded Middle Ear 
Skin Epithelium Skin 


‘Cholesteatoma 
Matrix 


Meatal 





RCK 102 5+8 + =t 


+ 





RCK 103 Smita + 


+ 





RCK 105 ka 





RKSE 60 





CK 18-2 





LP2k 





6B 10 





1C7 





M 20 





pKer 





*CK indicates cytokeratin; +, homogeneous positive reaction; +/—, heterogeneous positive reaction; and 


~, negative reaction. 
+Only inner root sheath of hair follicles. 
+Suprabasal staining. 


§Suprabasal staining but absent at the migrating front. 
||Suprabasal staining, but focally disturbed and absent at the migrating front. 


{Focaily positive and at the migrating front. 


the polyclonal serum pKer) immunoglobu- 
lin that contained 5% (vol/vol) rat serum 
for 30 minutes. After washing in PBSS and 
sodium acetate buffer (pH, 4.9) for 5 min- 
utes, peroxidase activity was detected by 
using a mixture composed of 0.02% 3-ami- 
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no-9-ethylearbazole, 5% dimethylforma- 
mide, and 0.01% hydrogen peroxide in so- 
dium acetate buffer (pH, 4.9). The sections 
were counterstained with Mayer’s hemalum 
and mounted in glycerin jelly. As a control, 
the primary antibody was omitted. Compar- 
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Fig 2.—immunohistochemical staining of rat healing tympanic membrane perforation with the 
monoclonal antibodies RCK 103 (A) and RKSE 60 (B). Note the selective absence of RKSE 60 
staining at the edges of the healing membrane (arrows) (original magnification x35). 





Fig 3.—Immunohistochemical staining shows the cytokeratin profile of infection-induced invasion 
of meatal epidermis into the rat middle ear cavity with the monocional antibodies RCK 103 (A), 
RCK 102 (B), RKSE 60 (C), and 1C7 (D). The left panels show surveys, and the right panels show 
higher magnifications of the invading epithelium (arrowheads in left panels). Note the differential 
staining of the skin of the external meatus (E) and middie ear epithelium (M), the focal staining 
with 1C7, and the absence of staining at the invading front with RKSE 60. P indicates tympanic 
membrane perforation (original magnification, left panels X10; right panels X35). 
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ison of the specimens stored in edetic acid 
with freshly dissected specimens showed 
that the decalcification solution did not have 
any effect on the cytokeratin expression 
patterns detected with the antibodies tested. 

In some cases, paraffin sections were used 
for immunocytochemistry. Before incuba- 
tion with the primary antibodies, these 
sections were treated with 0.1% pronase in 
PBSS at 37°C for 10 minutes. 

In addition to these animal tissues, the 
cytokeratin profiles of 10 cases of human 
cholesteatoma obtained from different clin- 
ical cases and four biopsy specimens of 
normal human meatal! skin and middle ear 
epithelium were studied by using the same 
panel of antibodies. 


RESULTS 
Normal Rat Ear 


In the normal rat, a positive staining 
of the external meatal skin, including 
the sebaceous glands, hair follicles, 
and the outer layer of the tympanic 
membrane, was found with the anti- 
bodies pKer and RCK 103. With RKSE 
60, only the suprabasal cells were pos- 
itive, while staining with RCK 102 was 
limited to the inner layer of the root 
sheath of the hair follicles (Fig 1). All 
other antibodies tested were negative. 

The middle ear epithelium showed a 
homogeneous staining with the anti- 
bodies pKer, RCK 102, RCK 103, LP2K, 
and CK 18-2, both in the flat squamous 
epithelium and in the mucociliary 
tracts. With RCK 105 and 6B10, the 
squamous epithelium revealed a scat- 
tered positive reaction. With RCK 105, 
only a subpopulation of the cells in the 
mucociliary tracts was stained, while 
no reaction was found with 6B10. The 
antibodies RKSE 60 and 1C7 failed to 
show any reaction in the middle ear 
epithelium. With the antibody M 20, no 
reaction at all was established in rat 
epithelia. The data obtained are sum- 
marized in Table 2. 


Eustachian Tube Obstruction 


In all ears with obstructed eusta- 
chian tubes, an accumulation of puru- 
lent fluid was observed otoscopically 
within 2 days after the operation, fol- 
lowed by a spontaneous perforation of 
the tympanic membrane-and otorrhea 
between 2 and 8 days. In the majority 
of the ears, spontaneous closure of the 
perforation was seen during the sec- 
ond week. In six ears, otorrhea per- 
sisted for longer periods, and in two of 
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Fig 4.—immunohistochemical staining of infected rat middle ear with metaplastic area of corni- 


fying epithelium (arrowhead) with RCK 102. A, Survey. B, Higher magnification of metaplastic 
epithelium shows: suprabasal staining. C, Higher magnification of meatal skin area (E). Staining 
is limitec:to inner root sheath of ^air follicles and middle ear epithelium (M) (original magnification, 


A x20: B and © X 100). 


these rats, killed after 4 and 11 weeks, 
respectively, sections displayed the in- 
vasion of epidermal cells from the 
meatal skin into the middle ear cavity. 
The epithelium migrated on top of the 
infection-indueed fibrous tissue. The 
latter contained the original middle 
ear epithelium, visible as cystlike 
structures. 

Immeunocytochemistry demonstrated 
that the cytokeratin expression in the 
invading epithelium was identical to 
that in the native meatal skin, except 
for the frental area, where staining 
with RESE 60 was absent. Remark- 
ably, im this area, the antibodies 1C7 
and 6B10, which are not expressed in 
the meatal skin, showed a distinct re- 
action with the suprabasal epithelial 
cells (Fig 2). A comparable phenome- 
non was seen at the edges of tympanic 
membrane perforations in the ears in 
which the membrane had started to 
heal. This is illustrated for RCK 103 
and RKSE60 in Fig 3. 

No fuadamental difference was seen 
betweer the cytokeratin profile in the 
residuakmiddle-ear epithelium and the 
normal ear, except for the occasional 


absence of cytokeratin 7 expression, as 
revealed by RCK 105. 

In the ears in which the tympanic 
perforations were found to be healed, 
the middle ear cavity revealed a vary- 
ing amount of fibrous tissue that 
enclosed the original middle ear epi- 
thelium and a central core of pus. On 
top of this tissue, signs of the forma- 
tion of a new epithelial layer could be 
observed locally. In three animals that 
survived for 4 months after eustachian 
tube obstruction, isolated areas of 
stratified squamous epithelium were 
found. In two ears, this epithelium 
consisted of noncornifying epithelium, 
and in the third ear, it clearly 
demonstrated cornification with a de- 
squamating stratum corneum, a stra- 
tum granulosum that contained kera- 
tohyaline granules, and a stratum lu- 
cidum. Incubation of sections from 
this ear with the polyclonal antibody 
pKer showed a homogeneous staining 
of this epithelium and the meatal skin. 
The antibody RCK 102 displayed a 
marked positive reaction in the supra- 
basal layers of the stratified epithe- 
lium (Fig 4). In the external meatal 
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skin, only the inner layer of the root 
sheath of the hair follicles stained 
positive. Because it eonzerned paraf- 
fin-embedded specimens; no other cy- 
tokeratin antibodies coald be tested, 
because their epitopes were destroyed 
by this procedure. 

A specimen embedded in paraffin, 
obtained from an animal that survived 
for 4 weeks, displayed a total perfora- 
tion of the tympanic membrane and a 
dry middle ear cavity that was com- 
pletely lined with squamous epithe- 
lium, continuous with the meatal skin. 
In this case, testing withthe antibody 
RCK 102 failed to show any reaction 
with the invaded epithelium. 


Human Specimens 


The cytokeratin prefiles observed in 
specimens from normal human meatal 
skin and middle ear epithelium are 
summarized in Table 2. They revealed 
a comparable: differential expression 
to that observed in the same tissues of 
the rat. The simple epithelium of the 
middle ear stained homogeneously 
with the whole panel cf antibodies 
tested, with the exception of RKSE 60, 
while only scattered cells stained with 
6B10 and 1C7. In contrast to the rat 
middle ear, the antibody. M 20 showed 
a homogeneous positive reaction. The 
epithelium of the meatal skin showed 
a positive reaction with the polyclonal — 
antibody pKer and the: mcnoclonal an- 
tibodies RCK 102 and RCE 103, includ- 
ing hair follicles and sebaceous glands. 
The antibody RKSE 60 only stained 
the suprabasal epithelial cells (Fig 5). 

The histological appearance of the 
cholesteatoma specimens was largely 
divergent with respect to the thickness 
of the epithelium, the infiltration of 
epithelial cells into the perimatrix, 
and the presence and number of in- 
flammatory cells in the perimatrix. 
The cytokeratin profile, displayed by 
all 10 cholesteatoma specimens 
studied, was generally similar to that 
observed in the meatal skin, except for 
the advancing front at the junction 
with the middle ear epithelium. At the 
margin of this area, staining with 
RKSE 60 was almost completely ab- 
sent or had shifted toward more su- 
perficial cell layers (Fig €). With the 
antibodies 1C7, 6B10, and LP2K, which 
normally do not react with cornifying 
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epithelium, a positive reaction was 
found in this area. This reaction was 
strongest at the margin of the advanc- 
ing front and diminished toward more 
distant areas (Fig 6). In these speci- 
mens, a comparable focal disturbance 
of the cytokeratin expression was 
found far distant from this invading 
front (Fig 5). 


COMMENT 


The results presented in this study 
demonstrate a distinct divergence of 
cytokeratin expression patterns be- 
tween external meatal skin and middle 
ear epithelium, both in humans and in 
rats. This is in line with the general 
rules for cytokeratin expression in 
simple and complex epithelia’ and 
with the cytokeratin profiles 
established in skin* and respiratory 
epithelia.’ Comparison of these cyto- 
keratin-staining patterns, displayed 
by meatal skin and middle ear epithe- 
lium in humans and in rats, demon- 
strates a close similarity in reaction 
patterns between these species, with 
only minor differences for antibodies 
M 20 and RCK 102. Apparently M 20 
does not react with a cytokeratin 
epitope in the rat. This assumption is 
nea E ieee otunaiend ITA aa further supported by the observation 

.—immunohistochemical staining o neto area e oma matrix and middie ear $ ane, s 

epithelium (M). A, RCK 103. B, AKSE 90, C, 1C7, D, LP2K. E, Moe E eTO. hole ne cuproneor. Oar heere nin the nasopharynx 
of nonepidermal cytokeratins and the absence of cytokeratin 10 expression (RKSE 60) at the front were also negative. Although antibody 
of the invading epithelium (original magnification X40). RCK 102 does react with rat cytokera- 
tin epitopes, its staining reaction in 
the meatal skin is virtually limited to 
the inner layer of the root sheath of the 
hair follicles. 

The similarity between the cytoker- 
atin patterns of the cholesteatoma ma- 
trix and the meatal skin corresponds 
with the findings made by van Blitter- 
swijk and Grote” and Broekaert et al’ 
and provides strong evidence that 
these cholesteatoma lesions had an 
epidermal origin. However, the focal 
expression of cytokeratins 4 (6B10), 18 
(107), and 19 (LP2K), together with a 
disturbed cytokeratin 10 (RKSE 60) 
expression in the cholesteatoma ma- 
trix, is at variance with this assump- 
tion and needs further explanation. 
These are nonepidermal cytokeratins. 
Cytokeratin 19 is preferentially found 
: in simple epithelia and in the basal 
Fig 6.—Immunohistochemical staining of normal human meatal skin epithelium (A and B) and compartment of some noncornifying 


cholesteatoma matrix (C and D). Note the aberrant reaction of RKSE 60 (A and C) and LP2K in str atified epithelia,” while cytokera- 
the cholesteatoma matrix (B and D) (original magnification X40). tins 4 and 13 are mainly restricted to 
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noncoraifying squamous epithelium. 
Based en the focal expression of non- 
epidermal cytokeratins in the cho- 
lesteatema matrix, together with the 
cornification of cultured middle ear 
epithelaum observed in vitro, van Blit- 
terswijk and Grote” did not exclude a 
metaplastic origin of cholesteatoma. 
On the other hand, Broekaert et al? 
considered this focal ex>ression of 
nonepicermal cytokeratins to be a hy- 
perproliferative state as encountered 
in other hyperproliferative epidermic 
diseases.” The present experimental 
study oa the rat can probably contrib- 
ute to a better understanding of the 
origin and behavior of ectopic cornify- 
ing epithelium in the middle ear cav- 
ity. 

The study shows that purulent otitis 
media associated with a tympanic 
membrane perforation can lead to the 
invasion of meatal skin intc the middle 
ear cavity. This corresponds with com- 
parable-studies on guinea pigs.” 

These observations favor the as- 
sumption that infection cam be consid- 
ered to be an important trigger in the 
ectopic expansion of cornifying epithe- 
lium into the middle ear eavity. The 
invading epithelium from che meatus 
generaly retains its original cytoker- 
atin protile. Strikingly, however, at the 
invading front; a local expression of 
nonepidermal cytokeratins (Nos. 4 and 
13) was noticed, while cytekeratin 10 
(RKSE #0) expression, whieh is a reli- 
able marker of cornificaticn, was ab- 
sent. A comparable phenomenon was 
observes at the perforation edges of 
the healing tympanic membrane, at 
the advancing front of the cho- 
lesteatoma matrix, and also focally 
distant irom this area. This points to 
locally altered terminal cifferentia- 
tion. Therefore, the focal expression of 
nonepidermal eytokeratins in cho- 
lesteatoma lesions and the aberrant 
behavior of cytokeratin 10 expression 
can be explained by assuming that 
these findings were caused by local 
differences in the state of cifferentia- 
tion, correlated with hyperprolifera- 
tion, rather than by a metaplastic or- 
igin. In this context, ears with cho- 
lesteatoma have often been treated 
before surgery for a long period with 
ear drops that contain corticosteroids. 
Therefore, a drug-induced change in 








the condition of the epithelium, includ- 
ing the cytokeratin profile, cannot be 
excluded. Eichner et al” showed such 
changes in cytokeratin expression pat- 
terns with hydrocortisone in tissue 
culture. 

Apart from an epidermal genesis, 
the presence of an isolated area of 
cornifying epithelium, in one of the 
rats studied, favors metaplasia of the 
middle ear epithelium as an alterna- 
tive source of cornifying epithelium in 
the middle ear as was suggested by 
Sade et al.‘ Especially the staining of 
this area with the antibody RCK 102, 
which also stains the middle ear epi- 
thelium but not the meatal skin, 
provided conclusive evidence for a 
metaplastic origin in one animal. Such 
a genesis of cholesteatoma, suggested 
to account for about 4% of the total 
number encountered,’ is difficult to 
prove clinically, because these lesions 
will usually remain unnoticed until the 
tympanic membrane perforates and 
infection occurs. This makes them in- 
distinguishable from a cholesteatoma 
that originates from an ingrowing 
epidermis. The present study demon- 
strates that the cytokeratin expres- 
sion seems to be very useful to differ- 
entiate between these types of chole- 
steatoma. 

Summarizing, this immunohis- 
tochemical study demonstrates that 
on account of the similarity among the 
cytokeratin profiles of meatal skin, in- 
vading epithelium, and cholesteatoma, 
it can be concluded that the cho- 
lesteatoma specimens studied had an 
epidermal origin. The focal presence of 
nonepidermal cytokeratins in the cho- 
lesteatoma matrix may refer to hyper- 
proliferative activity rather than to a 
metaplastic origin. In addition, the re- 
sults of this experimental study on the 
rat support the assumption that corni- 
fying epithelium can arise from the 
middle ear epithelium by an infection- 
induced metaplasia. 
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Observations of the Anterior Epitympanic 


Recess in the Human Temporal Bone 


Tatsuya Yamasoba, MD; Takehiko Harada, MD; Yasuya Nomura, MD 


® The structure of the anterior epitym- 
panic recess was examined in 50 human 
temporal bones. The recess was found in 
48 temporal bones (96%) and showed 
three different structural types. In type A, 
the least developed type (38%), a main 
cavity is seen above the tensor tympanic 
- fold. The recess is divided into two cavi- 
“ties by the tensor tympanic fold, which 
stretches to the anterosuperior tympanic 
tegmen in type B, the intermediate type 
(40%). The tensor tympanic fold is fused 
with the superior mallear fold in type C, the 
best-developed. type (18%), with the re- 
cess being contiguous with the eustachian 
tube. The shape of the anterior epitym- 
panic recess is influenced by the ratio be- 
tween the cavities above and below the 
tensor tympanic fold, ie, by the embryo- 
logic development of the saccus anticus 
and the anterior saccule of the saccus me- 
dius. The structural variations in this re- 
~ cess must be kept in mind during the sur- 
“gical management of middie ear diseases. 
; (Arch Otolaryngol Head Neck Surg. 
1990; 116:566-570) 


he anterior epitympanic recess is 
a separate cavity of varying form 
and size, situated anterior to the cog. 
Wigand and Trillsch' first described 
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this cavity as the “sinus epitympani,” 
and various terms have been used since 
then: anterior epitympanic recess,’ an- 
terior epitympanic cell,’ anterior epi- 
tympanic space,’ supratubal recess,” 
and supratubal space.‘ Its boundaries 
include the middle cranial fossa supe- 
riorly, the petrous apex and middle 
cranial fossa anteriorly, the cog poste- 
riorly, the tympanic bone laterally, 
and the facial nerve and geniculate 
ganglion medially. Its inferior border 
has been regarded as either the tensor 
tympanic semicanal' or the tensor 
tympanic fold.’ During the surgical 
management of middle ear diseases, it 
is necessary to keep in mind such 
structural variations of the anterior 
epitympanic recess and the position of 
its adjacent tissues. 

As Proctor’ pointed out, the middle 
ear spaces are formed by four endo- 
thelial sacs extending from the eusta- 
chian tube. The tensor tympanic fold is 
formed where the saccus anticus meets 
the anterior saccule of the saccus me- 
dius. The cog may represent the sepa- 
ration between the anterior saccule of 
the saccus medius and the remaining 
saccus medius.* 

The purpose of this study is to clas- 
sify the shape of the anterior epitym- 
panic recess and to clarify the correla- 
tion between its shape and its embry- 
ologic origin. 
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MATERIALS AND METHODS 


Fifty well-pneumatized human temporal 
bones, 26 right and 24 left from 30 individ- 
uals, were examined. The temporal bones 
were decalcified with 10% hydrochloric acid 
after fixation with 10% formaldehyde solu- 
tion. The bones were cut parallel to the 
tympanic membrane, and the cut surfaces 
of the middle ears were examined under an 
operating microscope. 

The shape of the anterior epitympanic 
recess was classified according to the degree 
of its development. In addition, we mea- 
sured the following distances: (1) the dis- 
tance from the tensor tympanic tendon ‘to 
the deepest point of the anterior epitym- 
panic recess (distance a); (2) the length of 
the tensor tympanic fold (distance b); and 
(3) the distance from the tep of the cavity 
below the tensor tympanic fold to the infe- 
rior border of the tensor tympanic semica- 
nal (distance c). A schematic drawing of < 
these measurements is presented in Fig 1. 


RESULTS 


The anterior epitympanic recess was 
identified in 48 of the 50 temporal 
bones (96%). In two specimens, the 
anterior epitympanic recess did not 
develop, and the bone anterior to the 
malleus head was pneumatized with 
many small cells (Fig 2). In all cases in 
which the anterior epitympanic recess 
developed, the cog was found in front 
of the malleus head projecting. down- 
ward from the tympanie tegmen. The 
average distance from the tympanic 
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tegmer te the tip ef this plate was 
2.0 + C8 mm. 

The anterior epitympanic recess was 
classified into three struetural types 
(Fig 3): 

1. Imtype A (Fig 4, top, the tensor 
tympanic fold stretches a ong the su- 
perior border of the tenser tympanic 
semicaaal and is commorly attached 
to a thick, bony plate anteriorly. The 
cavity above the tensor tynpanic fold 








Fig 1.—Lateral view of anterior epitympanic 
recess of right temporal kone, Measurements 
of the following three distances were made: 
distance a, from the tensor tympanic tendon to 
the deepest point of the anterior epitympanic 
recess; distance b, temsor tympanic fold 
length; and distance c, from the inferior border 
of the tensor tympanic semicanad to the deep- 
est point of the cavity below the tensor tym- 
panic fold. C indicates cog: E, eustachian tube; 
and M, malleus head. 








appears as a bulge distinct from the 
eustachian tube. The cavity below this 
fold is a small depression from the 
eustachian tube. We included in this 
type cases in which the distance be- 
tween the inferior border of the tensor 
tympanic semicanal and the deepest 
point of the depression (distance c) was 
less than 2 mm. Nineteen (38% ) of the 
50 recesses examined were type A. 

2. In type B (Fig 4, center), the ten- 
sor tympanic fold extends from the 
tensor tympanic tendon to the antero- 
superior tympanic tegmen. The ante- 
rior epitympanic recess is divided into 





i a 


Fig 2.—Lateral view of the right temporal bone. 
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two cavities by the tensor tympanic 
fold, and both cavities are well devel- 
oped. The cavity below the tensor tym- 
panic fold is generally contiguous with - 
the eustachian tube. The tensor tym- 
panic fold is usually attached to a thin, 
bony plate anterosuperiorly. Twenty 
recesses (40%) were ineluded in this 
type. 

3. In type C (Fig 4, bottom), the ten- 
sor tympanic fold is fused with the su- 
perior mallear fold and stretches from 
the cog to the neck region of the 
malleus and to the tensor tympanic 
tendon. The cavity anterior to these 


in a 


ic recess is visible, with cel- 


j is a 


terior epitympani 


lular bone (arrow) anterior to the malleus head. E indicates eustachian tube; M, malleus head. 


Fig 3:— Schematic drawings of the anterior epitympanic recess for types A, B, and C. All views are of the 
right ar from the lateral side. C indicates cog; E, eustachian tube; F, tensor tympanic fold; M, malleus head; 
and T, tensor tympanic tendon. 








Type A 





Type B 
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folds continues to the protympanum 
and eustachian tube. Nine recesses 
(18%) were found to be type C. 

The results of measurement of dis- 
tances a through c are shown in the 
Table. Because distances a and ¢ in- 
creased in the order of types A, B, and 
C, the anterior epitympanic recess in 
type C was considered the best devel- 
oped and in type A the least developed. 
The length of the tensor tympanic fold 
(distance b) was the longest in type C 
and the shortest in type A. 

In addition to these results, there 
was a tendency for the development of 
the cells around the anterior epitym- 
panic recess to be related to recess size. 
Type C had well-pneumatized cells 
around the anterior epitympanic re- 
cess, while in type A, the bones around 
the anterior epitympanic recess were 
relatively acellular. No correlation 
was found between the degree of pneu- 
matization of the whole temporal bone 
and the size of the anterior epitym- 
panic recess. Furthermore, no direct 
communication between the anterior 
epitympanic recess and its surround- 
ing cells was found in any case. 


COMMENT 


As Proctor’ pointed out, the middle 
ear spaces are formed by four endo- 
thelial sacs, or pouches, extending 
from the eustachian tube between the 
third and seventh fetal months. Where 
these pouches come into contact, mu- 
cosal folds are formed. The anterior 


Fig 4.—Anterior epitympanic recess of types 
A, B, and C. All views are of the right ear fram 
the lateral side. Top, Structural type A. A def- 
inite bulge (asterisk) is seen entirely enclosed 
by the surrounding bony structure except fora 
narrow opening below the cog (C). A thick bony 
plate close to the tensor tympanic tendon is 
visible, with a short tensor tympanic fold (F) 
between them. A poorly developed recess is 
seen (arrowhead). E indicates eustachian 
tube; M, maileus head. Center, Structural type 
B. The recess is separated into two compart- 
ments. The upper cavity (asterisk) is bordered 
inferiorly by the tensor tympanic fold (F) and 
posteriorly by the cog (C). The lower cavity be- 
low the tensor tympanic fold (two asterisks) is 
contiguous with the eustachian tube (E). Bot- 
tom, Structural type C. No well-defined anterior 
or inferior boundaries are visible, with the 
recess sloping down to the eustachian tube 
(E). A tensor tympanic mucosal fold from the 
cog (C) to the tensor tympanic tendon (T) and 
neck region of the malleus (M) can be seen. 
Anterior to this fold, no folds are visible 
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epitympanum may be formed by both 
the saceus anticus and the saccus me- 
dius. 

The saccus medius extends upward 
through the isthmus tympani anticus, 
then breaks up into three saccules. The 
saccus anticus extends upward ante- 
rior to the tensor tympanic tendon and 
meets tae anterior saccule of the sac- 
cus medius, thus forming the tensor 
tympanic feld. {n types A and B in our 
classification, the tensor tympanic fold 
is commonly attached te a bony plate 
anteriorly. We regard this plate, as 
well as the tensor tympanic fold, as the 
marker-of the site where the saccus 
anticus meets the anterior saccule of 
the saccus medius. 

The ceg is considered to separate the 
anterior saccule of the saccus medius 
from tke remaining saccas medius, 
which farms the larger posterior epi- 
tympanam. Oceasionally, the saccus 
anticus extends to the tegmen and as 
far posteriorly as the superior mallear 


Measurements of the Anterior 
Epitympanic Recess” 





Types 











ee B c 
“83449 89408 4.209 
16409 28207 3.7406 
12408 28+08 47206 


* See also Fig 1. 















fold. In this instance, the cog may be 
formed between the saccus anticus and 
the saccus medius. 

In our study, the anterior epitym- 
panic recess was classified into three 
types. Hoshino‘ also found three struc- 
tural types of this recess to which our 
classification bears some resemblance. 
The remarkable difference between his 
classification and ours is the site of the 
tensor tympanic fold in those cases in 
which no boundary membrane from 
this recess to the eustachian tube is 
found (type C in our classification). He 
recognized a poorly developed tensor 
tympanic fold making a thick, narrow 
shelf close to the cochleariform pro- 
cess in such an instance. However, we 
found the tensor tympanic fold from 
the cog to the neck region of the 
malleus and to the tensor tympanie 
tendon, fusing with the superior mal- 
lear fold. Furthermore, no mucosal 
fold was visible anterior to the cog. 

Embryologically, in types A and Bin 
our classification, the space above the 
tensor tympanic fold may be formed by 
the anterior saccule and the space be- 
low by the saccus anticus. In type C, 
the anterior epitympanic recess is con- 
sidered to originate mainly from the 
saccus anticus. In other words, the 
variations of the shape of this recess 
are influenced by the ratio of develop- 
ment between the saccus anticus ori- 
gin and the anterior saccule origin. 





When the saccus anticus develops as. 
far posteriorly as the superior mallear 
fold, the shape of the anterior epitym= 
panic recess represents type C: Type A» 
is found when the saccus antieus is 
poorly developed. Type B is considered 
to be an intermediate form. The degree 
of development in these three types is 
in good agreement with the results of 
the measurement of ‘distances. a 
through c. A schematic drawing of the 
embryologie development-of each type 
is shown in Fig 5. 

Since Wigand and Trillsch' first de- 
scribed the anterior epitympanie space 
as a distinct structure and named it 
the sinus epitympanum, various 
names have been given to this cavity. 
Although the cog has been. generally 
regarded as the posterior boundary of 
this cavity, its inferior boundary has 
not yet been confirmed. Wigand and 
Trillsch' regarded the tensor tympanic 
semicanal as its inferior border; but 
Hoshino’ and Horn et al’ considered 
the tensor tympanie fold as the floor of — 
the anterior epitympanic recess. In our 
study, two cavities were recognized: 
anterior to the cog, above and below 
the tensor tympanic fold, Because the 
embryologic origin of the eavity below 
the tensor tympanic fold in types A 
and B is considered to be ‘the same as 
that of the cavity anteriorto the cog in” 
type C, the cavity below the tensor 
tympanic fold in types A and B should 


Fig 5.—Origia and method of extension of tympanic pouches into the fetal tympanic cavity (modification of 
Proctor’s drawings). In type A, there is a poorly developed saccus anticus with a well-developed anterior 
saccule; in type C, a well-developed saccus anticus as posteriorly as the supramallear fold; and type Bis 
the intermediate form. A indicates saccus anticus; M, saccus medius; P, saccus posticus; S, saccus su- 
perior; and aerow, site of the cog. 
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be included in the category. of the an- 
terior epitympanic recess. In line with 
this idea, we recommend that the infe- 
rior boundary of this recess should be 
regarded as the tensor tympanic sem- 
icanal, not as the tensor tympanic fold. 
Although Proctor’ did not regard 
the anterior epitympanic recess as a 
distinct structure, he recognized a 
wide space above the tensor tympanic 
fold in cases in which the attic ex- 
tended forward through the incisura 
tensoris and anterior to the tensor 
_ tympanic tendon. He used the terms 
anterior mallear space or anterior 
compartment of the attic for such 
eases. He also used the term supratu- 
bal recess when the attic extended an- 
teriorly only to the level of the tensor 
tympanic tendon and the space ante- 
rior to the superior mallear fold was in 
communication with the mesotympa- 
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num and eustachian tube. In this in- 
stance, he noted that the attic was 
limited by a medial extension of the 
superior mallear fold instead of by the 
tensor tympanic fold, which did not 
form. However, we consider the bound- 
ary mucosal fold as a fusion of the ten- 
sor tympanic fold and the superior 
mallear fold. 

As mentioned above, we conclude 
that the anterior epitympanic recess is 
a distinct cavity situated anterior to 
the cog and superior to the tensor 
tympanic semicanal. This recess is de- 
vided into two cavities above and below 
the tensor tympanic fold. We recom- 
mend use of the term anterior mallear 
space for the former and supratubal 
recess for the latter. In type C, the su- 
pratubal recess is the same as the an- 
terior epitympanic recess. The ante- 
rior mallear recess appears to develop 
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from the anterior sacculeof the saccus 
medius, and the supratubal recess 
from the saccus anticus. The varia- 
tions in the shape of the anterior epi- 
tympanic recess are probably influ- 
enced by the embryologic development 
of these sacs. 

In the surgical management of mid- 
dle ear diseases, the structural varia- 
tions of the anterior epitympanic re- 
cess must be kept in mind. A sufficient 
ventilation route from the eustachian 
tube to the epitympanum can be made 
by removal of the cog and the tensor 
tympanic fold in type C. The bony plate 
to which the tensor tympanic fold at- 
taches should be removed in types A 
and B. Removal must be accomplished 
without sectioning the chorda tympani 
and the anterior mallear ligament. 


1986;95:12-15. 

6. Hoshino T, Suzuki J. Anterior attic wall 
anatomy. Arch Otolaryngol Head Neck Surg. 
1978;104:588-590. 

7. Proctor B. The development of the middle 
ear spaces and their surgical significance. J Lar- 
yngol Otol, 1964;78:631-647. 


1989;46:1292-1296) 


Impaired Recognition of Meaningful Sounds in Alzheimer’s Disease 
Steven Z. Rapesak, MD; Mary Kentros, MD; Alan B. Rubens, MD (Arch Neurol, Se 
1989;46:1298-1800) 


Cortical Pathophysiology and Clinical Neurologic Abnormalities in Acute Cerebral 
Ischemia: A Serial Study With Single Photon Emission Computer Tomography 
Mario Rango, MD; Olivia Candelise, MD; Daniela Perani, MD; Cristina Messa, MD; 
Guglielmo Scarlato, MD; Nicola Canal, MD; Massimo Franceschi, MD; Ferrucio Fazio, MD 
(Arch Neurol. 1989;46:1318-1322) 


Correlates of Headache in a Population-Based Cohort of Elderly 
Nancy R. Cook, ScD; Denis A. Evans, MD; H. Harris Funkenstein, MD; Paul 5, Scherr, 
ScD; Adrian M. Ostfeld, MD; James O. Taylor, MD; Charles H. Hennekens, MD, DrPh 
(Arch Neurol. 1989;46:1388-13844) 





Arch Otolaryngol Head Neck Surg—~Vol 116, May 1990 Epitympanic Recess—Yamasoba et al 











Tren 





in Rehabilitation After 


Cochlear Implantation 


Debara L. Tueci, MD; Paul R. Lambert, MD; Roger A. Ruth, PhD 


® Altheugh postinplant rehabilitation is 
generally. considered to be an important 
aspect.o! a cochiear impiant program, the 
literature reports widely varying practices 
j Hot suck programs. 
The National. Institutes of Health consen- 
„sus statement on cochlear implantation 
: (May 1988),. while recognizing that aural 
rehabilitation facilitates maximal use of 
the implant, offers no specifie guidelines 
or recommendations, A questionnaire sur- 
“vey was made of over 200 otolaryngolo- 
-gists to cetermine current practices in a 
variety ofaspects of their cochlear implant 
programs. Results were obtained from a 
total of more than 1400 patients, including 
adults, adolescents, and children. Reha- 
bilitation isan integral part of the cochlear 
implant program in the vast majority of ac- 
tive programs surveyed. General aspects 
of cochlear implant programs: as well as 
those of »ehabilitation programs in partic- 
ular, are discussed. 
(Arch Otolaryngol Head Neck Surg. 
1990; 1116:571-574) 






Cs implantation is now a 

widely used and aecepted method 
of aural:rehabilitation in profoundly 
hearing impaired adults. While use of 
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the cochlear implant (CI) is wide- 
spread, little guidance and some con- 
troversy exists in the literature re- 
garding rehabilitation strategies after 
implantation. The recently published 
National Institutes of Health consen- 
sus report on CIs’ recognizes the im- 
portance of aural rehabilitation di- 
rected by a strong interdisciplinary 
team to facilitate maximal use of the 
device, but offers no specific recom- 
mendations or guidelines. 

Opinions expressed in the literature 
differ widely with respect to rehabili- 
tation strategies. For example, Banfai 
et al? place considerable emphasis on 
rehabilitation and provide patients 
with intensive daily therapy over a 4- 
to 6-week period after implantation. 
Conversely, Schindler et al’ report 
good results from CI recipients after a 
30- to 60-minute fitting session with no 
formal rehabilitation. 

The two-stage program developed at 
the House Ear Institute employs an 
initial basic guidance program fol- 
lowed by a more lengthy period of au- 
ditory training that is tailored to the 
desires and needs of the CI recipient. 
The basic guidance program includes 
orientation on the care and fitting of 
the CI and basic auditory training, and 
is estimated to require 20 to 25 hours of 
patient time.* 

While implantation has been more 
controversial in profoundly hearing 
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impaired children than i inadults, there A 
is an apparent agreement among pro- 
fessionals that more aggressive thera 
peutic measures are necessary to in- 
sure optimal benefit in this patient. 
group. This is particularly true in the 
case of prelingually deafened children. 

Given the varied approaches re- 
ported in the literature, we thought 
that it would be useful to describe how 
rehabilitation programs have evolved. 
in existing CI programs im this coun- 
try. We have defined rehabilitation to 
include training and instruction in the 
following: (1) sound awareness (recog- 
nition of [novel] auditory signals); (2). 
visual/auditory processing, including _ 
lipreading; (3) speech recognition; (4) ~ 
mechanical (use of the device and the. 
telephone); and (5) other, including 
voice, speech, and language therapy. 

A questionnaire was devised to in- 
quire about general aspects of CI pro- 
grams as well as to gather more spe- 
cific information concerning patient 
rehabilitation. A separate question- 
naire addressed similar issues for chil- 
dren’s CI programs. Goals ef this study 
were to obtain informatior on the de- 
mographics of implantation as well as 
on the relative importance of rehabil- 
itation in existing CI programs, re- 
sources devoted to rehabilitation, suc- 
cessful strategies and future direc 
tions, and, finally, satisfaction with 
current CI programs. 
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METHODS 


The questionnaire used is outlined in Ta- 
ble 1. Categories of responses were given to 
simplify data tabulation. Respondents were 
asked to comment on special aspects of 
their programs that they felt were espe- 
cially successful. All responses were confi- 
dential. 

Questionnaires were mailed to a total of 
209 individuals or programs. Because of the 
trend toward development of CI programs 
in large centers, we elected to send the 
questionnaire to directors of all residency 
training programs. In addition, a second 
list was compiled from other sources, in- 
cluding CI manufacturers. Questionnaires 
were mailed with a self-addressed stamped 
envelope. A second mailing was made after 
3 months to encourage those who had not 
yet responded to the initial questionnaire. 
The second mailing was made in September 
1988. Responses were received as recently 
as April 1989. 


RESULTS 
General Information 


Of the 209 questionnaires mailed, 
responses were received from 146, or 
76%. Eighty-three percent of resi- 
dency training programs responded, 
and 56% of the others polled returned 
the questionnaire. We were nonselec- 
tive in formulating this list, to be as 
comprehensive as possible, and believe 
that it is likely that the majority of 
those who did not respond do not have 
CI programs. 

Of all programs responding, 99, or 
68% , do have an active CI program and 

have performed implantation on at 






















Table 1.—Questionnaire 


Patient population 
Age 
Number implanted - 
Postlinguistic and prelinguistic deafness 
4... Types of cochlear implants used 
-} >. Patient selection 
>. Evaluation 
Criteria for implantation 
Evaluation of postimplantation performance 
> Rehabilitation program 
Personnel 
Time allocation 
Special aspects/proposed changes 
Satisfaction with program 
Program director 
Percentage of full-time cochlear implant 
users 
Supplemental questionnaire— children 


§72 





least one patient. All programs com- 
bined reported a total of 1408 CI recip- 
ients. Figure 1 illustrates categories of 
CI recipients according to age at time 
of implantation and age group at time 
of hearing loss onset (prelinguistic vs 
postlinguistic deafness). While the 
vast majority (78%) of all adults who 
have undergone implantation lost 
hearing at a postlinguistic stage, the 
opposite is true for the children (83% 
with prelingual deafness). Adolescents 
make up a relatively small group, with 
approximately equal numbers of pre- 
lingually and postlingually deafened 
individuals having undergone implan- 
tation. 

The distribution of implantations 
performed per program surveyed is il- 
lustrated in Fig 2. Half of all implan- 
tations, or 704, were performed at the 
eight largest centers (stippled area). 
Forty-two percent of all programs 
have reportedly performed implanta- 
tions on five or fewer patients. The 
Nucleus implant is currently used by 
70% of all respondents. The next most 
frequently used device is the House 3- 
M implant, followed by the Hochmair 
3-M, Symbion, and Storz implants. 

Queries regarding contraindications 
to implantation elicited the responses 
shown in Table 2. Seventeen centers 
responded to a supplemental question- 
naire inquiring about their children’s 
CI program. Adult and children’s pro- 
grams did not differ significantly in 
patient selection criteria, with the ex- 





Prelinguistic 





ception that prelinguistic hearing loss 
was not considered a contraindication 
to implantation in any children’s pro- 
gram surveyed. 


Rehabilitation 


Personnel devoting time to patient 
rehabilitation following implantation 
and time devoted per patient to reha- 
bilitation for both adults and children 
are illustrated graphically in Figs 3 
and 4, respectively. While nearly all 
programs, both adult and children’s, 
included at least one audiologist on the 
rehabilitation team, children’s pro- 
grams were more than twice as likely 
to include also a speech pathologist 
and/or person trained in auditory re- 
habilitation. 

Figure 4 illustrates that, in three 
fourths of all children’s programs sur- 
veyed, personnel spent over 20 hours 
working with each child following im- 
plantation. Typically, fewer hours 
were spent with each adult recipient. 
The average amount of time spent in 
rehabilitation with adult patients was 
21.5 (+13.7) hours, compared with 27.3 
(+12.2) hours for children. Two thirds 
of children’s programs responding in- 
dicated that they spend a considerable 
amount of time—several, as many as 
40 hours or more per child—working 
with school personnel, including the 


_ child’s teacher, speech pathologist, vo- 


cational counselor, school psycholo- 
gist, and school administrator. 
Respondents from several programs 


Postlinguistic 











Adolescents, 2% 
(n = 25) 


Adults, 73% 
{n = 1035) 


E] Children, 25% 
(n = 348) 








Fig.1.—Classification of cochlear implant recipients (N = 1408) by age at time of implantation 


and by prelinguistic vs postlinguistic hearing loss. 


Arch Otolaryngol Head Neck Surg—Vol 116, May 1990 


Cochlear Implantation—Tucci et al- 





indicated that the majority of their 
patients travel long distances to their 
center, making frequent postimplan- 
tation visits Impossible. Many indi- 
cated that they maintain frequent con- 
tact by telephone, attempt in some 
eases to oversee rehabilitation done 
elsewhere,.and are available for any 
problems that arise. In some cases, 
only the surgery is performed by the 
otolaryagologist at the center sur- 
veyed, and all assessment end rehabil- 
itation is- carried out elsewhere in the 
commuaity. 

Wher asked about patient satisfac- 
tion and use of the device, respondents 
indicated that an average of 9 of 10 
childrer and 8 of 10 adults were full- 
time aserseof the implant. Laek of pa- 
tient nrotivation and family support 
were mest ofter cited as factors in pa- 

‘tient failure towtilize the CL This was 
particularly neted to be a problem in 
the adolescent population. 

Lack of available funding for the CI 
was a source of major concern and 
frustration for several respondents. 
This was most frequently a problem 
isis in salo or small 
private practic’ groups, but was also of 
sufficiert concern to preciude estab- 
lishment of active programs in several 
of the university departments re- 
sponding te the questionnaire. 

Plans for future changes in the CI 
programs surveyed most often in- 
cluded establishment of a support 
group fer GI recipients and the addi- 
tion of a children’s CI program. 





COMMENT 


Since the pioneering work by 
Willian: House, MD, 30 years ago, the 
use of the CI for rehabilitation of the 
profoundly hearing impaired has in- 
creased-dramatically; 90% of all re- 
spondents surveyed begam their CI 
program in the 1980s, Variability has 
been the rule in dealing wich patients 
who have undergone implantation— 
variability in alility, educational level, 
motivation, and ‘social situation. De- 
spite this spectrum, this report dem- 
onstrates a: uniformity of approach to 
implantation and rehabilitetion in the 
centers surveyed. 

This survey represents the experi- 
ences ef 99 CI programs in the implan- 
tation of more than 1400 patients. The 
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Total No. of Cis Performed 








20 24 








28 






No. of CI Programs 











Measurable hearing aid benefit 
Medical 100 
Psychosocial / educational 83 
Prelinguistic hearing loss 47 
Cochlear ossification * 40 
No response to promontory stimulationt 38 
Poor lipreading skills 6 (Omitted) 


* Observed on computed tomographic scan. 
tAge permitting evaluation. 
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Fig 3.--Professionals included in cochlear implant rehabilitation (Rehab) team for both adult and 
children’s programs surveyed. 
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Fig 4.—Hours devoted by center staff to rehabilitation (Rehab) after cochlear implantation for adult 
and children’s programs surveyed. Ci indicates cochlear implant. 


distribution of cases among these cen- 
ters is skewed, as more than half of all 
reported CI recipients underwent im- 
plantation at the eight largest centers. 
Nearly half of all programs responding 
have performed implantations on five 
or fewer patients. 

Rehabilitation is an integral part of 
the large majority of these programs. 
Rehabilitation programs were found 
‘to be just as extensive in the smaller 
programs as in the largest centers 
surveyed. Only one program director 
«indicated that there is no formal reha- 
‘pilitation program at that institution. 

As expected, implantation in chil- 
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dren, the majority of whom are pre- 
linguistically hearing impaired, re- 
quires a considerably greater commit- 
ment of time and resources from the CI 
team. Respondents spent an average of 
nearly 30 hours for rehabilitation with 
each child, in addition to the many 
hours spent with professionals who 
work with the child at home and in the 
school system. Centers that perform 
implantations on children are more 
likely to include a speech pathologist 
and individuals trained specifically in 
auditory rehabilitation in addition to 
audiologists as members of the CI re- 
habilitation team. Larger centers, and 
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those that perform implantation in 
children, are more likely to employ ine © 
dividuals to devote their time exclu- 
sively to rehabilitation, as oppesed to 
smaller programs in which the same 
individuals participate in all aspects of 
the CI program. 

A number of respondents utilize ser- 
vices provided by professionals cutside 
their own institution or practice, par- 
ticularly for rehabilitation after im- 
plantation. This seems to be a worth- 
while option to in-house rehabilita- 
tion, particularly in centers. that 
perform relatively few implantations, 
or in cases where patients travel long 
distances to surgical centers. 

In summary, rehabilitation follow- 
ing implantation is widely recagnized 
as an essential part of a successful CI 
program. A variety of options are 
available to provide for these services. 
The ultimate responsibility for ensur- 
ing that these services are provided 
rests with the otolaryngologist per- 
forming the implantation. All CI re- 
cipients are entitled to participate in a 
rehabilitation program that can pro- 
vide them with the skills:necessary to 
optimize their use of the-device. 


The authors wish to thank the Lions of Virginia 
Hearing Foundation for supportiof this study, as 
well as the many otolaryngologists, audiologists, 
and others who completed the questionnaire. 
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Pulmonary Atelectasis After Reconstructi: 








With Pectoralis Major Flaps 


Hadi Seixaly, ME; William M. Kuzon, Jr, MD, MSc; 
Patrick £ Gullane, MB, ChB, FRESC; S. J. Herman, MD, FRCP 


e Forty-four patients were -eviewed to 
determine the incidence of atelectasis fol- 
lowing pectoralis major myocutaneous 
flap reconstruction of head ard neck de- 
fects. Patients underwent tumor resection 
with subsequent pectoralis major myocu- 
taneous ‘flap reconstruction. flap group, 
n = 24) or another major head and neck 
procedure (contro! group, n = 20). Chest 
roentgenpgrams taken on the first post- 
operative day w scored for atelectasis 

abil titeria. Sixty-five per- 
j ‘70% of flap patients 
H “postoperative atelectasis 
roentgerographik ally. The flap patients 
“with skinpaddies weer than 40 cm’ hada 
60% incidence of major atelectasis com- 
pared with 5% in control patierts. The skin 
island area Was strongly corselated with 
the atelectasis score in the flap group. 
These results suggest that atelectasis is 
comman following pectoralis major myo- 
cutaneous flap reconstruction of head and 
neck defects. Ac well, decreased chest 
wall compliance after primary closure of 
large doror defects may contribute to the 
atelectasis observed. 
(Arch Otolaryngol Head Weck Surg. 
1990;116:575-577) 








Bashan is the most common post- 
operative complication and is 
generally attributed to mechanical 
ventilation and the attendant pooling 
of secretions, te. hypoventi_ation sec- 
ondary to narcotice analges-cs, and to 
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splinting of the chest wall to diminish 
incisional pain.'? Preexisting pulmo- 
nary disease and the type of surgery 
performed are risk factors.’ After head 
and neck surgery, the reported inci- 
dence ranges from 1% to 5% .*5 

The pectoralis major myocutaneous 
flap (PMMF) has become the “work- 
horse” of reconstruction following ab- 
lative surgery of the head and neck.‘ 
This flap provides accessible, versatile, 
and well-vascularized tissue for the 
primary reconstruction of skin and 
soft-tissue, intraoral, pharyngeal, or 
composite defects.’* 

Although not mentioned in the sur- 
gical literature as a complication, it 
was our general observation that post- 
operative atelectasis was relatively 
common in patients in whom a PMMF 
reconstruction had been performed. 
We hypothesized that, in addition to 
the usual contributory factors, a tight 
primary closure of the donor site 
might contribute to atelectasis by re- 
stricting chest wall motion. This study 
was therefore designed. to: (1) docu- 
ment the incidence of atelectasis fol- 
lowing PMMF reconstruction in pa- 
tients with head and neck cancer and 
(2) evaluate the effect of flap size on 
postoperative atelectasis. 


Table 1.—Patient Data” 


Group 











j had previously ; 
undergone resection for squamous cell cars si. 
cinoma of the head and neck were selec 
for retrospective review. A 
been performed by one of 
ty-four patients had unc 
resection (n= 28) or lary 
aareleal defect (fap grouy 
derwent laryngectomy (1 
neck dissection (n = 1) v 
sure (control group). All 
group had primary closur 
defect; all patients i in both. i 


patients in both groups were canker but 
individuals with preexisting pulmonary 
disease were excluded from the study. 
There was no significant difference in the 
male-to-female ratio or in the mean ages 
between the two groups (Tabie 1). Postop- < © 
erative chest physiotherapy was performed ` 

on all patients. 


Data Collection 


For all patients in the study, the total 
anesthesia time and the maximum temper- 
ature in the first 24 hours. postoperatively 
were recorded from the medical record. For 
patients in the flap group the side of the 
PMMF and the size of the skin paddle were 
determined from the operative report. 


Mean Ace + SD, y 





Flap 
Control 





* No significant flap vs control group differences in male-to-female ratio or mean age. 
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Table 2.—Chest Roentgenogram 
Atelectasis Scores 
















Atelectasis Evident Score 
on Roentgenogram Assigned* 
None 0 
Single subsegmental 1 
Multiple subsegmental 3 
Single segmental 3 

Mild lobar 2 
Moderate tobar 4 
Complete lobar 8 





* Separate scores were assigned for right and left 
lungs; the total atelectasis score for that x-ray film 
was the sum of the scores for the right and left sides. 


Table 3.— Atelectasis Categories 





Total Atelectasis Atelectasis 
Score* Category 
0 None 
1-5 Minor 
>5 “Major 








* Sum of the scores for the right and left Jungs. 


The preoperative (posteroanterior and 
lateral) and day 1 postoperative (portable) 
chest roentgenograms (obtained routinely 
by one of us [P.J.G.]) were reviewed by a ra- 
diologist who was blinded to the patients’ 
operative procedure. Each roentgenogram 
was scored for atelectasis according to the 
breakdown given in Table 2, with the right 
and left lungs being scored separately. The 
total atelectasis score for each film was the 
sum of the scores for the right and left 
sides. An “atelectasis category” was then 
assigned for each roentgenogram, as noted 
in Table 3, so that the statistical analy- 
sis would be valid. This scoring protocol 
“has been previously used in similar 

-studies (S.J.H., personal communication, 
1988). 


Statistical Analysis 


Differences in atelectasis category be- 
tween groups were determined using the x? 
test for homogeneity. Differences between 
groups for continuous numerical variables 
were evaluated using a Student’s t test. The 
Spearman’s rank correlation coefficient was 
used to determine significant relationships 
between variables. A 5% level of signifi- 
cance was used throughout the study. 


RESULTS 


The two groups were matched with 
respect to age and sex as previously 
noted. The maximum rectal tempera- 
ture on the first postoperative day was 
also statistically similar in the flap and 
control groups: (87.3 + 0.5 vs 87T 
+ 0.5, respectively). There was no at- 








100 


C Small Flaps 
80 B Large Flaps 


Area, cm? 














8 9 10 11 12 13 14 #15 16 


Subject No. 


Fig 1.—Bar graph showing the skin island areas for each patient in the flap group. Small skin is- 
lands were defined as those with areas less than 40 cm*: big flaps had skin areas more than 40 


cm’. 


electasis observed on the preoperative 
roentgenograms for either the flap or 
the control patients. A significant dif- 
ference in mean anesthesia time be- 
tween the two groups was noted, with 
the flap patients undergoing 530. + 81 
minutes of general anesthesia vs 
411 + 100 minutes in the control group 
(P < .0005). However, there was no 
significant correlation between anes- 
thesia time and the postoperative at- 
electasis score (r = 0.3; P > .05). 

The size of the skin island on the 
PMMF could be determined from the 
charts of 16 of the 24 patients.in the 
flap group (Fig 1). To make statistical 
analysis more valid, flaps were 
grouped as either “small” or “large” 
according to whether the skin island 
was less than or greater than 40 cm’, 
respectively. 

The incidence of postoperative at- 
electasis on the roentgenograms.in the 
control group was 65%, with major at- 
electasis being noted in 5% of the sub- 
jects. The corresponding figures for 
the flap group were 70% and 25%, re- 
spectively. The patients with large 
flaps had a significantly greater. inci- 
dence of major atelectasis than either 
the patients with small flaps or those 
in the control group (Fig 2). This is re- 
inforced by a highly significant corre- 
lation between flap size and total at- 
electasis score for patients in the flap 
group (r = 0.71; P < .002). There was 
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no'significant difference in atelectasis 
between control patients and patients 
with small flaps. 

It should also be noted that there 
were no significant differences in at-. 
electasis scores between males and fe- 
males in either group. Last, the side 
(eft:or right) donating the pectoralis: 
flap had no effect on the incidence of © 
atelectasis in the right vs left lungs for 
patients in the flap group. That is, a 
flap on one side (left or right) does not 
necessarily mean atelectasis will be 
worse on the same side. 


COMMENT 


Our data indicate that 65% to 70% 
of patients undergoing major head and 
neck cancer surgery will have roent- 
genographic evidence of atelectasis on 
the first postoperative day. The dis- 
crepancy between our data and previ- | 
ous studies, which have reported a 1% 
to 5% incidence of atelectasis follow- 
ing similar surgery,** is probably due 
to the criteria used to establish a diag- 
nosis of atelectasis. In those studies, 
clinical signs and symptoms were used 
to detect atelectasis in postoperative 
patients, whereas our study used 
roentgenographic criteria. In our con- 
trol group, the incidence of major at- 
electasis was 5%. If it can be assumed 
that this “major” atelectasis would be 
detectable clinically, then this study is 
consistent with previous reports re- 
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Fig 2.— Atelectasis score category for the flap and control groups according to flap size. Signif- 


icant differences between groups are noted. 








nee of clinically sig- 
i A asis following head and 
neck surgery. 

However, the incidence o? major at- 

-electazis in patients undergoing pecto- 
ralis major flap reconstruction was 
25% overall, with a 60% incidence in 
_patientewho had flaps with skin island 
‘paddies larger than 40 cm*. Incisional 
pain auc the accompanying chest wall 
-splinting likely contribute to the in- 
crease in atelectasis seen in this group. 
However, patients with large flaps had 
a significantly greater ocearrence of 
major atelectasis than either control 
patientsor those with small flaps. This 
differenae, plus the significant correla- 
tion between the total atelectasis score 
and flap: size indicates (a though it 
cannot: be proven definitively from our 
study) that the area of the paddle de- 
fect probably creates a restriction of 
chest wall motion from the tight pri- 
mary clesure necessary in the large 
flap group and that this consributes to 
an increase in atelectasis seen postop- 
eratively. 

In this study; the flap and control 
groups were well matched for age, sex, 
smoking habits, and pathologic diag- 
nosis. AL patients hadtrackeostomies 
and were free of: atelectasis or other 
pulmorary disease preoperatively. 


The incidence of significant postopera- 
tive fever was similar in both groups. 
Total anesthetic time was signifi- 
cantly longer in the flap group, but 
there was no correlation between 
length of general anesthesia and at- 
electasis for either group. It is there- 
fore unlikely that a confounding vari- 
able has influenced these conclusions. 

In this retrospective study, the clin- 
ical course of the patients regarding 
the incidence of pneumonia, length of 
hospitalization, mortality, and so on, 
was not considered. This was due 
mainly to inconsistent clinical record 
keeping between patients and to vari- 
able follow-up. For example, a number 
of patients who had traveled some dis- 
tance to have surgery in Toronto, Can- 
ada, were transferred back to their lo- 
cal hospital early in the postoperative 
period, with little follow-up. There- 
fore, it was elected to use an objective 
criterion (roentgenographic examina- 
tion) to document postoperative at- 
electasis in patients who had under- 
gone a major head and neck procedure. 
Our findings of a high rate of “radio- 
graphic atelectasis” and a correlation 
between skin-paddle size and atelecta- 
sis severity in the flap group suggest 
that further study is warranted. Spe- 
cifically, a prospective study with stan- 
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dardized clinical data recording and 
follow-up would allow 2 correlation 
between roentgenographic evidence of 
atelectasis and clinical outcome. In- 
addition, the benefit of specific preven- 
tive measures could be evaluated sys- 
tematically. Preoperative chest phys- 
iotherapy, preoperative cessation of 
smoking, an increased frequency of: 
postoperative chest physiotherapy, — 
and perhaps marcaine injection, 
epidural anesthesia, or spinal nerve 
blocks to diminish incisional. pain 
could be appraised as means to pre- 
vent atelectasis in the postoperative 
period. ae 
The results of this study indicate — 
that postoperative atelectasis isa com- 
mon occurrence in patients who have. 
undergone a pectoralis major myocu-. 
taneous flap reconstruetion of a head 
and neck defect. As well, s large cuta- 
neous island on the flap may further 
predispose the patient tc atelectasis 
via restriction of chest wall motion. 
Therefore, the prevention, recognition, 
and treatment of this problem are 
paramount following this type of sur-. 
gery. Certainly, all patients should 
undergo vigorous chest physiotherapy. 
and early mobilization. Because clini- 
cal signs may not be manifested until — 


significant atelectasis has occurred, 


routine postoperative chest roentgen- 
ograms may be warranted. Our data 
indicate that. further, prospective 
study of atelectasis in this group of 
patients is warranted. 
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@ Although nasopharyngeal carcinoma 
is radiosensitive, local failure after exter- 
nal radiotherapy is not uncommon and 
management of persistent or recurrent 
disease is a therapeutic challenge. The 
present review reports the use of brachy- 

- therapy in the form of gold grain (Au) im- 
“plants in the treatment of 23 patients with 
recurrent or persistent primary nasopha- 
“fyngeal carcinoma. The split-palate ap- 
proach was employed in the insertion of 
‘the gold grains. This approach allows ad- 
-equate exposure of the nasopharynx and 
accurate positioning of the implants. Im- 
. plantation was successful in 21 patients, 
and local tumor control was achieved in 17 
patients (81%) after a median follow-up of 
23 months. Palatal fistula developed in 6 
patients (26%): 5 healed with conservative 
management, and. 1 had no functional dis- 
turbance. There was no operative mortal- 
ity, and morbidity of the operation was 
minimal. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:578-582) 


IN tecpharyaeesl carcinoma is com- 
mon in Southeast Asia, with an 
average annual incidence of 20 cases 
per 100000 population.” Radiation 
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therapy is the most important modal- 
ity in the treatment of nasopharyngeal 
carcinoma, but, although the tumor is 
radiosensitive, local failure in the form 
of persistent or recurrent tumor is 
common.’ The management of local 
recurrent disease after radical doses of 
external radiotherapy is a therapeutic 
challenge. Some centers have advo- 
cated further external beam therapy,’ 
others have employed brachythera- 
py.** The dose of further external ra- 
diation is limited by the tolerance of 
important nearby structures such as 
the brain stem and the inner ear. 
Brachytherapy, however, requires ad- 
equate exposure of the nasopharynx so 
that implants can be inserted accu- 
rately. A variety of techniques and ap- 
proaches have been employed to ad- 
minister brachytherapy, each with its 
own advantages and disadvantages.’ 
The present report reviews our experi- 
ence in employing the split-palate ap- 
proach for insertion of gold grain 
(Au) implants in the treatment of 
recurrent or persistent primary na- 
sopharyngeal carcinoma. 


PATIENTS AND METHODS 
Patients 


From August 1986 to September 1989, in 
the Department of Surgery, University of 
Hong Kong and the Institute of Radiother- 
apy and Oncology, Queen Mary Hospital, 
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Hong Kong, brachytherapy was employed 
in the management of 23 patients (16 men, 
7 women) with carcinoma localized in the 
nasopharynx. The median age of the pa- 
tients was 45 years (range, 30 to 65 years), 
All 23 patients had received radical courses 
of external radiation therapy, the dosage 
ranging from 5520 to 6100 cGy, with a me- 
dian of 5950 cGy. Before radiotherapy, the 
tumor size and lymph node metastasis sta- 
tus were classified using Ho’s staging 
system.’ Seven patients had stage I disease; 
5, stage IT; 6, stage I; and 4, stage IV. One 
patient had radiotherapy treatment else- 
where, and his preradiotherapy clinical 
stage was not available. The extent of pri- 
mary tumor and the lymph node involve- 
ment of the 22 patients are listed in the Ta- 
ble. Of the whole group of 23 patients, 14 
had recurrent carcinoma and the other 9 
had persistent tumor in the nasopharynx 
despite radical radiotherapy. All 28 pa- 
tients had TI disease, as their tumor was 
localized in the nasopharynx. None had 
lymph node metastasis. Patients with ex- 
tensive disease were not ineluded. 

Computed tomography was performed on 
all patients before they underwent the ini- 
tial radical radiotherapy. However, before 
brachytherapy, the tumor was clinically 
larger than 1 em in diameter in 8 patients. 
Computed tomography was performed on 
these patients to determine the extent of. 
tumor before the implantation of the gold 
grains (Fig 1). 

Two of the 14 patients with recurrent na- 
sopharyngeal carcinoma after external ra- 
diotherapy initially had their recurrence 
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managed successfully with intracavitary 
radiation in the form of cesium intubation. 
The tumors in these 2 patients recurred 
again locally and were managed with gold 
grain implants. The disease-free interval 


Tumor Extent and Lymph Node Status 
cf 22 Patients Before Radical 
Radiotherapy” 


No. of 
Patients 





“Classified according to Ho's staging system.” The 
information was not availiable for 1 of the 23 patients 
included in the study 








Fig 1.--Gomputed tomographic scan of recur- 
rent nasopharyngeal carcinoma (arrow) for 
assessment of extent of tumor before brachy- 
therapy. 


Fig 2,—~Incision over the midline of the soft palate, Starts from one side 
of the uvula and ends midway up the hard palate. 





between the last radiation treatment and 
the presenting recurrence in these 14 pa- 
tients ranged from 21 to 183 weeks, with a 
median value of 62 weeks. 

Of the nine patients who had residual 
disease in the nasopharynx after radical 
radiotherapy, the interval between the 
completion of initial radiation and their 
brachytherapy ranged from 3 to 10 weeks, 
with a median of 4 weeks. 


Operative Technique 


The implantation of radioactive gold 
grains (Au) was performed with the pa- 
tient under general anesthesia in the supine 
position. A Dingmann’s mouth gag was in- 
troduced and the palate exposed. In pa- 
tients with trismus, the interalveolar dis- 
tance could be stretched after induction of 
anesthesia, and as long as the dental gap 
was more than 3 cm, the operation could be 
carried out. 

Ten milliliters of saline containing 
1:100000 adrenaline was injected submu- 
cosally along the planned incision over the 
palate. The incision started from one side of 
the uvula and was extended along the mid- 
line of the whole soft palate to a point half- 
way up the mucosa covering the hard palate 
(Fig 2). The soft palate was completely di- 
vided and retracted laterally, and the mu- 
coperiosteum over the hard palate was ele- 
vated and retracted. In this way, the tumor 
in the nasopharynx was exposed (Fig 3). 
When the tumor had extended to the ante- 
rior part of the roof of the nasopharynx, a 
part of the bone of the hard palate could be 
removed for exposure. The size of the tumor 
was then obtained by measurement, and 








this in turn determined the number of gold 
grains that would be required. The radio- 
active gold grains (Au) were inserted with 
a specially designed introducer (Royal 
Marsden Gold Grain Implantation Gun 
MKIII) under direct vision. As each gold 
grain implant was expected to irradiate 
tissue within 0.5 cm, a plastic flange was 
cuffed around the barrel of the gun at a dis- 
tance of 0.5 cm from the tip. This flange 
would determine precisely the depth of in- 
sertion of the gold grain frem the mucosal 
surface (Fig 4), Bleeding from the tumor 
was usually controlled with a small piece of 
Surgicel (Ethicon, Edinburgh, Scotland), A 
piece of lead shield tied with a silicon loop 
to one end was then laid on the implanted 
site in the nasopharynx te reduce the radi- 
ation exposure to the surgeon's fingers (Fig 
5). The long silicon loop facilitated removal 
of the shield behind the closed palatal 
wound at the end of the operation. The pal- 
ate was then closed with interrupted su- 
tures. For the first 10 patients, the closure 
was done with one-layer through-and- 
through suturing, but for the subsequent 13 
patients the palatal wound was closed with 
three layers of interrupted polyglactin 910 
(Vieryl) (Fig 6). 

During the surgical closure of the palatal 
wound, a horseshoe-shaped lead shielding 
was placed around the patient's head to re- 
duce the radiation exposure'to the surgeon 
and his assistants. A piece of lead glass was 
mounted on the shield, which also reduced 
radiation exposure to the surgeon’s eyes 
(Fig 7). After closure of the palatal wound, 
the lead shield in the nasopharynx was re- 
moved from behind the seft palate by pull- 


Fig 3.— Divided soft palate and mucoperiosteum over the hard palate (H) 


were retracted laterally to expose the tumor in the nasopharynx (arrow). 
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to determine the depth of implantation. 





Fig 6.—Left, Closed palatal wound. Right, Completely healed palatal 


wound 2 months after operation. 


ing on the silicon loop. The patient was 
usually allowed oral intake of fluids the 
next day and was discharged home on the 
fourth day after the operation. 


RESULTS 


The size of the recurrent tumor in 
the 23 patients ranged from 0.5 to 2em 
in diameter, and the number of gold 
grain implants varied from 4 to 14 
(Fig 8). 

In all 23 patients, exposure of the 
nasopharynx was adequate. The dental 
gap ranged from 3 to 8 cm, with a me- 
dian of 6 cm. In seven of the 23 pa- 
tients, part of the hard palate was re- 
moved to improve exposure. 

In 2 of the 23 patients, the implanted 
gold grains were dislodged in the early 
postoperative period. In one patient, 6 
of the 10 implanted gold grains were 
dislodged and 2 of them were swal- 


Fig 4.—Gold grain implantation gun. Inset, Plastic flange on barrel used 


Fig 5.—Lead shield (L) covered the nasopharynx after gold grain 


implantation. Inset, Lead shield with long silicon loop ends. 


i 


lowed (Fig 9). In another patient, 9 of 
the 10 gold grains were discovered 
in the expectorant. These, however, 
caused no problems. 

Six (26%) of the 23 patients devel- 
oped a palatal fistula (Fig 10); 5 of 
these were among the 10 patients 
whose palatal wounds were closed with 
one layer of through-and-through su- 
tures. When the palatal wound was 
closed with three layers of sutures, 
only 1 of 18 patients developed a fis- 
tula. Five of the six fistulas healed 
without active management. The re- 
maining patient wore a dental plate 
initially, and the fistula contracted to 
pinhole size. He had no functional dis- 
abilities. 

The 21 patients who had a successful 
implantation of gold grains were fol- 
lowed up from 6 to 36 months (median, 
23 months). Four patients developed 
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Fig 7.—Horseshoe-shaped lead shield with mounted lead glass (arrow), 
placed above the patient's head to protect the surgeon and assistants. 


local recurrent tumor, but the other 17 
patients remained free of local disease. 
Of the 17 patients with local control, 5 
developed distant metastases: 2, in the 
lung; 2, in the spine; and 1, in the neck. 
The remaining 12 patients had no ev- 
idence of disease with a median follow- 
up of 27 months (range, 10 to 32 
months). The actuarial survival rate of 
the 21 patients at 3 years was 64% 
(Fig 11). 


COMMENT 


Although nasopharyngeal carci- 
noma is a radiosensitive tumor, per- 
sistent or recurrent tumor at the pri- 
mary site is not uncommon?’ The 
treatment of such disease is far from 
satisfactory. 

The treatment of locally recurrent 
nasopharyngeal carcinoma is possible 
either by further doses of external ra- 
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Fig 8.—-kateral roantganogram of the skull showing the gold grains (ar- 


rows). 


diotherapy or by brachytherapy. Ex- 
ternal irradiation in tae treatment of 
recurrent or persistent local disease 
may produce a few-survivals and pro- 
vide long-term palliation,* but it has 
its limitations. As the recurrent or 
persistent local disease is probably due 
to the relative radioresistance of the 
tumor, the second dose of radiation 
needs te be greater than the primary 
dose. The nasopharynz is surrounded 
by important structures that limit not 
only the irradiation dose but also 
the application of extarnal radiation 
fields. Neuroendocrine and soft-tissue 
damage is not uncemmon with a sec- 
ond dose of external radiotherapy.’ 

Brachytherapy, on the other hand, 
has the advantage of givinga high dose 
of radiation energy to tne target tumor 
while delivering a much lower dose to 
adjacent normal tigsues.” As the local 
recurrent or persisteat nasopharyn- 
geal carcinoma is usualy of small vol- 
ume, larger doses of radiation can 
safely be given, and i: is possible to 
achieve eradicatiomof the tumor when 
the amount of radiation administered 
is adequate.) 

Intracavitary brachytherapy, in the 
form of cesium intubation, although 
simple to introduee,” is difficult to 
maintain im the pmnaed position to 
achieve an adequate tumoricidal dose. 
Gold grain C” Au) imp. ants can be in- 
serted directly intorthe bulk of the tu- 
mor and its adjaceat tissue. The dose 
of radiation used fo treat the tumor 
can be accurately controlled. As the 
radiation dose of a gold grain falls off 


(arrows). 





Fig 10.—Top, Palatal fistula (arrow). Bottom, 
Fistula covered completely by dental plate. 


rapidly with increasing distance from 
the grain, its effect on normal brain, 
the pituitary gland, or the inner ear is 
minimal. The effective tumoricidal 
range of a gold grain (“Au) implant is 
only about half a centimeter: there- 
fore, it must be inserted accurately 
into the desired depth to maximize its 
full efficiency. It is not ideal to treat 
large volumes of tumor tissue; thus, 
patient selection has to be stringent. 
All of our patients underwent preim- 
plantation computed tomography of 
the nasopharynx and neck to ascertain 
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Fig 9.—-Abdominal roentgenogram showing the swallowed gold grains 
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Fig 11.—Actuaria! survival curve for 21 pa- 
tients who had successful implantation of gold 
grains. 


that recurrence was localized in the 
nasopharynx. 

Carcinomas in the nasepharynx can 
be approached via the transpalatal 
route’ or the infratemporal fossa 
route.’* The transpalatal approach 
gives adequate exposure of the whole 
nasopharynx; whereas the latter ne- 
cessitates a more extensive dissection, 
and an external scar is inevitable. The 
palatal incision usually described for 
nasopharyngeal exposure is a U- 
shaped incision along the medial bor- 
der of the upper gingival ridge. A mu- 
coperiosteal flap, based posteriorly, is 
then elevated off the entire hard pal- 
ate. The posterior part of the hard 
palate is then removec to expose the 
tumor in the nasopharynx. This tech- 
nique provides exposure of the na- 
sopharynx, but palatal bene has to be 
removed in all patients. When the re- 
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current tumor involves the posterior 
wall of the nasopharynx, the posteri- 
orly based mucoperiosteal flap pre- 
vents adequate exposure of the lower 
limit of the tumor. It also hinders the 
free movement of the tip of the gold- 
grain insertion gun and thereby pre- 
vents accurate placement. 

We elected, therefore, to place the 
incision along the midline of the pal- 
ate. The two palatal flaps could then be 
retracted laterally to give adequate 
exposure of the entire tumor in the 
nasopharynx. When the tumor has ex- 
tended to the roof of the nasopharynx, 
part of the hard palate has to be 
removed to expose the upper limit of 
the tumor. This additional procedure 
was necessary in 7 of the 23 patients in 
the present study and did not give rise 
to increased morbidity. The laterally 
retracted palatal flaps did not hinder 
the movement of the gun; therefore, 
accurate insertion of gold grains was 
possible. 

One disadvantage of an interstitial 
implant is the radiation hazards that 
may affect the surgeon, the radiother- 
apist, and the operating room staff. 
The insertion of the lead plate into the 
nasopharynx before closure of the pal- 
ate and the placement of the horse- 
shoe-shaped lead shield reduce radia- 
tion exposure to operating room staff. 
The maximal dose to the trunk and 
fingers of the surgeon is less than 0.015 
and 0.05 cGy, respectively, per implant 
of eight gold grains. 

One problem that we have encoun- 
tered during the procedure is dislodg- 
ment of the inserted gold grains. We 
found that this was related to the 
technique of insertion and to the con- 
sistency and thickness of the tissue in 
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the nasopharynx. The thickness of tu- 
mor and adjacent nasopharyngeal tis- 
sue can be determined by computed 
tomographic sean before the implan- 
tation. At the time of insertion, the 
operator should insert the tip of the 
gun well into the target tissue before 
firing to extrude the gold grain. After 
the implantation of a gold grain, the 
tip of the gun should be withdrawn 
slowly to allow tissue recoil to keep the 
gold grain in position. After all the 
gold grains had been implanted in our 
patients, a small piece of Surgicel 
(Ethicon) laid over the nasopharynx 
was adequate to control any oozing of 
blood. Suction, diathermy coagulation, 
and any other manipulation that 
might displace the grains should be 
avoided. Usually, dislodged gold grains 
would be discovered in the expectorant 
of the patient in the postoperative pe- 
riod. One of our patients swallowed 
three of the dislodged gold grains. This 
did not produce any consequence and 
did not cause any discomfort. The gold 
grains were passed in the feces 3 days 
later. 

Another problem that was fre- 
quently encountered initially was non- 
healing of the palatal wound. The most 
frequent site for breakdown was where 
the soft palate musculature joined the 
posterior edge of the hard palate. It is 
probable that this was the site where 
tissue mobility was the greatest. Five 
of the six patients who developed a 
palatal fistula belonged to the first 
group of patients, whose palates were 
closed with one layer of absorbable su- 
tures. When the palate was closed in 
three layers, only 1 of the 13 patients 
developed palatal wound breakdown. 
Previous external radiotherapy and 
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the amount of radiation dose from the 
implanted gold grains also probably 
contributed to the poor healing of the 
wound. The patient who developed a 
palatal fistula despite a three-layer 
closure had 14 gold grains implanted. 

Once a palatal fistula has developed, 
it causes a lot of inconvenience to the 
patient. The voice assumes a nasal 
tone, and oral intake of food and fluid 
is regurgitated through the nose. Both 
of these disturbances can be prevented 
by a dental plate (Fig 10). Healing can 
be expected with conservative man- 
agement; five of the six palatal fistulas 
in our patients healed completely. 
Even when healing was incomplete in 
the last patient, the fistula contracted 
to pinhole size and did not cause any 
inconvenience to the patient. He does 
not require a dental plate. 

The local disease control rate in the 
present series was 81% after a median 
follow-up of 14 months. This local con- 
trol rate is higher than that achieved 
with other treatment modalities for 
recurrent or persistent primary na- 
sopharyngeal carcinoma.’ The mor- 
bidity associated with the operation 
and implantation is low and accept- 
able. Although it is too soon to assess 
the long-term results of this proce- 
dure, the early results are certainly 
promising. We would recommend it for 
patients who suffer from recurrent or 
persistent carcinoma in the nasophar- 
ynx after external radiotherapy. 
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6-Tubulin Epitope Expression in 
Normal and Malignant Epithelial Cells 
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+ The expression of a unique @-tubulin 
dsoform (class H) was monitored in 
“squamous cell carcinoma (SCC) and nor- 
mal epithelial cals using a monoclonal tu- 
bulin antibody called TuJ1. Whole tissue 
homogenates of SCC, normal tissue, SCC 
< grown in nude mice, and SCC cultured 

cells. were examined using sodium dode- 
c cyi sulfate polyacrylamide ge! electro- 
phoresis and Western blot. TuJ1 antibody 
~ jocalization was performed using peroxi- 
dase immunostaining on-paraffin sections 
of SCC, normal “iesue, nude mouse SCC, 
and immurofiusrescent microscopy of 
_ SCC cultured calls. The malignant tissues 
| examined stained positive with TuJ1 and a 
= general -tubuli® antibody, whereas the 
normal tissues stained positively only for 
the geieral Stubulin antibody. TuJ1 
epitope expression may be a useful 
marker for SCCe:and may assist in under- 
standing differences between normal and 
malignant squamous cells. 

(Arch Otolaryngol Head Neck Surg. 
1990; 1186:593-549) 


Le all nuclBated cells, eancer cells 
nermally possess a network of 
microtubules. These cytoskeletal struc- 
tures are hollow, 25-nm (diameter) 
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cylinders of indefinite length.' Micro- 
tubules are involved in maintenance of 
cell shape, movement of chromosomes, 
movement of cilia and flagella, secre- 
tion, and movement of intracellular 
particles.? Microtubules consist of a 
protein heterodimer composed of one a 
and one 8 subunit. In mammalian cells, 
a variety of tubulin isotypes result 
from the expression of multiple tubu- 
lin genes*™ and from posttranslational 
modifications.“* These isotypes are 
classed by the carboxy-terminal se- 
quences of the peptides coded by the 
different genes and by their tissue 
distribution.” There is variation in 
the expression of the various isotypes 
during differentiation and devel- 
opment.*!25 

It is possible that the expression of 
a different combination of isotypes 
contributes to the diversity of micro- 
tubular functions, but there is little 
conclusive evidence to support this hy- 
pothesis. While different isotypes have 
not been shown to have functionally 
specific roles, there is evidence that 
they vary in polymer stability, rates 
of assembly,'*"’ and ability to bind to 
small ligands.” 

In this study, the expression of a 
class-III 8-tubulin,"* which is rec- 
ognized by a monoclonal antibody 
TuJl, is examined in normal and ma- 
lignant oral epithelial tissues in an at- 
tempt to understand how variations in 
microtubule composition might corre- 
late with the malignant state and 
serve as markers for malignant epi- 
thelial cells. 
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MATERIALS AND METHODS 
Sodium Dodecyl Sulfate (SDS) 
Polyacrylamide Gel Electrophoresis 
(PAGE) and Western Blotting 
Procedure 


Tissue culture samples for Western blot. 
analysis were obtained by scraping the cells > 
from six confluent 75-em? flasks in 1 mL of ` 
1x Laemmli sample buffer.” Samples were ` 
sonicated four times for 1 second with a: 
Branson Sonifier 450 (Branson Ultrasonics 
Corp, Danbury, Conn) set at 20% of the 
duty cycle, and centrifuged for 8 to 10 min- 
utes at 15 600g to remove DNA and any in- | 
soluble material. Protein. analysis of the. 
resulting cell extracts was performed using: 
a modification of the standard Lowry 
procedure.* 

Tissue homogenates wert prepared by 
adding 0.1-mol/L imidazole plus 1-mmol/L 
phenylmethylsulfonylfluoride in a 1:1 
weight-to-volume ratio. The tissue- was 
minced, homogenized in an ice-water bath 
for 2 minutes at approximately 600 rpm, 
and centrifuged for 30 minutes at 40 000g at 
4°C. An equal volume of ZX Laemmli sam- 
ple buffer was added to the supernatant and 
boiled for 3 minutes. 

Proteins were separated by SDS PAGE 
using a modification® of the method of 
Laemmli. 

The gels contained a 4% to 16% acryla- 
mide gradient and a 2% to 6% urea gradi- 
ent. The proteins were transferred to ni- 
trocellulose by the method of Towbin et al.” 
The nitrocellulose was washed with phos- 
phate-buffered saline (PB5)} (or 0.01-mol/L 
TRIS-saline; pH 7.4) and blocked in PBS 
containing 0.1% polysorbate (or TRIS-sa- 
line in 5% nonfat dry milk). Individual 
strips were incubated overnight at 4°C with 
the appropriate primary mouse monoclonal 
antibody. Dilutions used were as follows: 
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TuJl (growth supernatant; 1:5000), Tu9B 
(growth supernatant; 1:2500), and Tu-a (as- 
cites fluid; 1:20 000). Following four washes, 
the nitrocellulose strips were incubated 
with goat anti-mouse IgG peroxidase con- 
jugate (1:10000; Hyclone Laboratories Ine, 
Logan, Utah) and washed four times. All 
washes and dilutions were performed using 
PBS-polysorbate 20 (or TRIS-milk). The 
nitrocellulose strips were placed in a solu- 
tion of 0.05-mol/L Trizma-7.6 (Sigma 
Chemical Co, St Louis, Mo), 0.01-mol/L 
imadizole, 1-mmol/L diaminobenzidine, 
and 0.0075% hydrogen peroxide for color 
development. The strips were washed with 
distilled water and immediately photo- 
graphed on 35-mm film (Kodak Pan-X or 
technical pan) using a blue filter. The ni- 
trocellulose strips were then dried and re- 
photographed. 


Cell Culture 


Squamous cell careinoma (SCC) lines UM 
SCC 17A, UM SCC 17B, and UM SCC 38 
were obtained. The cells were grown in Ea- 
gle’s Minimum Essential Medium supple- 
mented with 1% nonessential amino acids, 
2-mmol/L glutamine, and 15% fetal calf 
serum at 5% carbon dioxide. 


Nude Mouse Implants 


The SCC tumor implantation followed a 
procedure previously described.” Tissue re- 
moved from the nude mice either was form- 
aldehyde-fixed and embedded in paraffin or 
frozen and stored at —80°C until analyzed. 


Surgical Removal of Tissue Biopsies 


Biopsy specimens of normal mucosa or 
SCC biopsy specimens were taken from pa- 
tients’ orohypopharynx or oral cavity after 
local anesthesia using 1% xylocaine with 
epinephrine or under general anesthesia 
during the staging endoscopy procedure. 
All the patients signed a consent form ap- 
proved by the Human Investigation Com- 
mittee of the University of Virginia Health 
Sciences Center, Charlottesville. The sam- 
ples were immediately placed in plastic 
containers, labeled, and immersed in liquid 
nitrogen to await future analysis. 


Peroxidase Immunocytochemistry 


Six-micrometer-thick sections of forma- 
lin-fixed, paraffin-embedded tissue were 
placed on gelatin-coated slides. Following 
deparaffinization, the sections were 
immunostained as described for mono- 
clonal antibodies in previous work.” The 
primary antibody dilution for the TuJ1 and 
Tu9B antibodies was 1:1000 (growth 
supernatant). Withholding primary anti- 
body and substituting a mouse monoclonal 
antibody to a flagellar membrane glycopro- 
tein were used as negative controls to ver- 





ify the specificity of the staining. Photo- 
graphs were taken on a microscope (Leitz 
Ortholux ID using 35-mm film (Fujicolor 
ASA 100). 


Immunofiuorescent Staining 


Cultured cells were plated onto sterile 
coverglasses, fixed in cold methanol for 10 
minutes, and rehydrated in PBS. For fluo- 
rescein labeling, the coverglasses were first 
incubated for 30 minutes in 5% bovine se- 
rum albumin, followed by 30 minutes in 5% 
normal goat serum and an overnight incu- 
bation at 4°C in primary antibody. Tudl 
and Tu27 growth supernatants were both 
diluted to 1:200. Substituting a flagellar 
membrane glycoprotein monoclonal anti- 
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Fig 1.— Western blot of phosphocellulose pu- 
tified rat brain tubulin stained with the mono- 
clonal antibody TuJ1 to class-ill 3-tubulin iso- 
type (lane A), general @-tubulin monoclonal 
antibodies Tu9B (lane B), and Tu27 (lane C), 
and a general a-tubulin monoclonal antibody 
Tua (lane D). 
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body and witholding primary antibody pro- 
duced slides that were used as negative 
controls. The coverglasses were then 
washed three times and incubated at 37°C 
for 2 hours in fluorescein isothiocyanate- 
labeled goat anti-mouse IgG antibody di- 
luted to 1:20. Following three additional 
washes, the coverslips were mounted on a 
slide using 10x PBS diluted to 1:10 with 
glycerol plus 0.4% n-propylgallate to retard 
fluorescent bleaching. All washes and dilu- 
tions were performed using 1% normal goat 
serum and 0.5% bovine serum albumin in 
PBS. 

Texas Red immunofluorescence followed 
the above procedure up to the 2° antibody 
step. At this point, the coverglasses were 
incubated in biotin-labeled sheep anti- 
mouse IgG antibody (1:25; Amersham Corp, 
Arlington Heights, Il) for 45 to 60 minutes, 
washed, incubated in Texas Red streptavi- 
din (1:25; Amersham) for 15 to 30 minutes, 
washed, and mounted in PBS/glycerol. Pic- 
tures were taken on a microscope equipped 
with epifluorescence optics using 35-mm 
film (Kodak Tri-X). 


RESULTS 


The mouse monoclonal antibodies 
Tu9B and Tu27* recognize all 8-tu- 
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Fig 2.—-Western blot of normal oral mucosa 
(lanes A and B, 400 ug of protein) and 
squamous cell carcinoma homogenates (lanes 
C and D, 100 ag of protein; lanes E and F, 400 
u9 of protein) from the same individual stained 
with the TuJ1 antibody (lanes A, C, and E) and 
with the Tu9B antibody (Lanes B, D, and E). 
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bulin isotypes. The menockonal anti- 
body TuJ1 recognizes a class-HI @-tu- 
bulin isotype that has been reported to 
be primarily neuron-specific, although 
it also cross-reacts with the tes- 
tis. Pigure L.shows a Western blot 
of phosphocellulose purifiec rat brain 
tubulin separated by SDS PAGE. Lane 
A is stained with the TuJ1 antibody, 
lane B is stained with the Tu9B anti- 
body, lane C is stained with Tu27 anti- 
body, and lane D is stained with Tua 
antibody, a general menocional anti- 
body for a-tubulin. TuJl, Tu9B, and 
Tu27 stain the 8-tubulin band at 54 000 
d, and Tue stains -tubulin at 56000 d. 

TuJl stains malignant epithelial tis- 
sues derived from human squamous 
cell carcinomas, but does not stain 
corresponding normal tissue (oral mu- 
cosa). Figure 2 shows Western blots of 
tissue homogenates separated by SDS 
PAGE from both normal human epi- 
thelial tissue (lanes A and B) and a 
human SCC (lanes C through F). Both 
samples are from the same patient and 
are recognized by the broad-spectrum 
8-tubulin antibody Tu9B (lanes B, D, 
and F). The normal epithe:ial tissue, 
even at a protein load of 460 ug (lane 
A), does not bind the TuJl antibody. 
The SCC tissue stains with TuJl at 
protein loads of both 400 (lane E) and 





Tissue Type 


|. Tabie 1.—Westerm Blot Results From Whole Tissue Homogenates 
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TuJ1 Expression 





100 ug (lane C). Lanes C and E show a 
slightly slower migration of the g8- 
tubulin recognized by TuJ1 relative to 
the 8-tubulin recognized by Tu9B. This 
slower migration of the TuJl epitope 
may reflect a slightly different appar- 
ent molecular weight. 

Table 1 lists the results of Western 
blot staining of the various tissue ho- 
mogenates with the TuJl antibody. 
The TuJl antibody recognized 14 hu- 
man squamous cell tumors. None of 
the 10 normal human epithelial tissue 
homogenates reacted with the TUJI 
antibody, including 4 normal tissue 
specimens obtained from patients who 
were donors of TuJl-positive SCC tis- 
sue. All normal tissue homogenates 
were recognized by the general §-tu- 
bulin monoclonal antibody (Tu9B). 
Several nonepithelial human tumors 
listed in Table 1 also gave a positive 
reaction with both the general 6-tu- 
bulin antibody Tu9B and the TuJ1 an- 
tibody. 

Immunocytochemistry of tissue sec- 
tions confirmed the presence of TuJ1 
staining in SCC tissue and its absence 
in normal mucosa (Color Fig 1). Both 
normal and malignant cells exhibit the 
brown diaminobenzidine reaction 
product after staining with the general 
8-tubulin antibody Tu9B (Color Fig 1, 
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Table 2.— Western Blot Fesults From Squamous Cell Carcinoma Tumors Grown 
i in Nude Mice 


Tissue No. 


TuJ1 Expression 


Tu9B Expression 
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07 3086B1 





101586A1" 





O30587Ail 








O42287Al 








05 1387 Al 





OG2587Al 





O07 2887Al 





072386All 





ososeel* 





+l ti tlt] 


“Tumors selected for study using immunocytochemistry. 
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a and b). Only the tumor cells demon- 
strated positive staining with the TuJl 
antibody (Color Fig 1, d). Positive 
staining with TuJ1 antibody was also 
present in tumor cells that were divid- 
ing (example not shown). The normal 
squamous cells did not stain with TuJ1 
(Color Fig 1, c). Occasional profiles of 
nerves seen in the normal oral mucosal 
tissue exhibited positive staining with 
the TuJl antibody (example not 
shown). Antibody controls for both 
SCC and normal tissue demonstrate 
low background staining (Color Fig 1, 
e and f). 








, kd 


Molecular Wei 








Fig 3.— Western biot of nude mouse tumer ho- 
mogenate (042287Al). Lane A is stained with 
TuJ1, lane B with Tu9B, and lane C with no pri- 
mary antibody. The same amount of protein 
was loaded in each lane. 
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Nine human squamous cell tumors 
grown in nude mice expressed the TuJ1 
epitope, while one tumor did not (Table 
2). Figure 3, a Western blot of a nude 
mouse tumor homogenate, illustrates 
positive staining for both the general 
8-tubulin antibody Tu9B (Fig 3A) and 
the TuJ1 antibody (Fig 3B). Immuno- 
cytochemistry was performed on par- 
affin sections made from three differ- 
ent nude mouse tumors that gave sim- 
ilar results. Color Fig 2 shows the 


results from one of these tumors. Sec- 
tions of the nude mouse tumors exhib- 
ited staining with both the Tu9B gen- 
eral @-tubulin antibody (Color Fig 
2, a) and with the TuJl-specific 8- 
tubulin antibody (Color Fig 2, b). A 
negative control demonstrated very 
little background staining (Color Fig 2, 
c). The arrow in Color Fig 2, b, indi- 
cates a mitotic cell stained with the 
TuJl antibody. Three tumors were ex- 
amined by immunocytochemistry and 





Color Fig 1.—-Immunoperoxidase staining of normal oral epithelium (a, c, and e) and squamous 
cell carcinoma tumor tissue (b, d, and f). Tu9B antibody staining (a and b), TuJ1 antibody staining 
{c and d), and control staining (e and f) are shown (magnification, 480). 
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all were positive for both the TuJ1 an- 
tibody and the general 8-tubulin anti- 
body Tu9B. 

The results of experiments using 
cultured SCC cell lines were consistent 
with the results from the solid tissues. 
Figure 4 shows the Western blot re- 
sults for three cultured cell lines (UM 
SCC 17B, UM SCC 17A, and UM SCC 
38). All of these cell lines expressed 





Color Fig 2.— immunoperoxidase staining of a 
squamous cell carcinoma tumor grown in a 
nude mouse (073086AI). Tu9B staining is 
shown in a, TuJi in b, and negative control 
staining in c. A mitotic cell, labeled with TuJ1, 
is shown by the arrow in b (magnification, 
400). 
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Fig 4.-— Western blot of squamous cell carci- 
noma cell lines. UM SCC 17B (lames A and B), 
UM SCC 17A (lanes © and D), anc UM SCC 38 
(lanes E and F} are shown, Lanes A, ©, and E 
are stained with the Tut antibody, Lanes B, D, 
and F are stained with the Tu9B antibody, 





both the general B-tubulir antibody 
Tu9B (Fig 4, B, D, and F) and the TuJl 
antibody (Fig 4, A, C, and E). Figure 5 
shows immunofiuorescent microscopic 
results for each of these three cell 
lines, stained with Tu27 and TuJl an- 
tibodies followed by Texas Red-la- 
beled secondary antibodies. Each cell 
line expressed positive microtubular 
staining for beth the generai §-tubulin 
monoclonal antibody (Tu27s (Fig 5, a, 
d, and g) and the TuJl moneclonal an- 
tibody (Fig 5, b.e, and h). AH three cell 
lines expressed staining of both cyto- 
plasmic microtubules and spindle mi- 
crotubules. Secondary antibody con- 
trols were negative (Fig 4, e, f, and i). 

The cell line UM SCC 173 was also 
stained with fluoreseein-labeled sec- 
ondary antibodies. One large cell ex- 
hibited an unusual stainirg pattern 
(Fig 6) with the TuJi antibedy. In ad- 
dition to the labeled microtubules, this 
cell exhibited brightly stamed gran- 
ules around the nucleus: it was the only 
cell observed toexhibit this pattern of 
staining. 


Fig 5.— Texas Red immunostaining of UM SCC 178 (a, b, and c), UM SCC 17A (d, e, and f}, and 
UM SCC 38 (g, h, and i) cultured cell lines. The Tu9B antibody stains a, d, and g. The Tudi an- 





tibody stains b, e, and h. Nonspecific primary antibody stains c, f, and i (magnitication: a through 


c, and g through i, X 1200; d through f, X800). 


COMMENT 


Antibodies constitute one poten- 
tially useful class of probes for distin- 
guishing normal from malignant cells. 
Most antibodies that have been re- 
ported to be tumor cell markers have 
recognized cell surface determi- 
nants,” and little attention has been 
paid to antibodies to cytoskeletal pro- 
teins as markers for transformed cells. 
Mammalian cells contain a number of 
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different 8-tubulin isotypes?!" and 
antibodies made to f-tubulin can be 
isotype-specific or recognize epitopes 
common to all 6-tubulins: We used two 
different types of ¢@-tabulin mono- 
clonal antibodies to characterize the 
staining of normal oral epithelial tis- 
sues and their malignant counter- 
parts. Two monoclonal antibodies 
(designated Tu9B and Tu27) that stain 
all 8-tubulin isotypes have been used. 
The third monoclonal antibody em- 
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Fig 6.—Fluorescent immunostaining of UM SCC 17B stained with the TuJ1 antibody showing an- 
tibody-positive granules around the nucleus (N) (magnification, *9600). 


ployed in this study (designated TuJ1) 
is specific for a class-III 8-tubulin 
isotype’?! that has been variously 
referred to as Be ise Bath Bat h84,” 
84," and M86.” 

This isotype of 8-tubulin is generally 
referred to as being neuron-specific, 
although it has been found in the 
testis” in mammals but in no other 
normal tissue. The TuJi §-tubulin 
mouse monoclonal antibody reacts 
with tubulin on Western blots and 
with microtubules in neuronal cells 
from a wide variety of neural 
tissues,*??038 testis,” and certain tu- 
mor tissues of presumed neuroepithe- 
lial origin. 25. 

This study demonstrates by a com- 
bination of techniques that SCCs ex- 
press the class-HI 8-tubulin isotype 
and that the TuJ1 6-tubulin mono- 
clonal antibody can be used as a spe- 
cific marker for SCCs as opposed to the 
normal oral epithelial cells from which 
these tumors arise. Western blot anal- 
ysis of extracts from SCCs taken from 
patients, human SCCs grown in nude 
mice, cultured lines derived from hu- 
man SCC, and control human oral mu- 
cosa demonstrated that only the SCC 
cells reacted with the TuJ1 antibody. 
Both tumor and normal human tissue 
reacted with the Tu9B and Tu27 broad- 
spectrum -tubulin antibodies. These 
results were confirmed by immunocy- 


tochemical staining of tissue sections 
through normal human oral mucosa, 
human SCCs taken from patients, and 
sections of human SCCs grown in nude 
mice. Tumor sections exhibited consis- 
tent staining with both the TuJ1 and 
the broad-specificity antibodies, while 
the normal oral mucosa tissue stained 
only with the broad-specificity anti- 
bodies. 

Finally, cultured cell lines derived 
from human SCCs were also found to 
immunostain with the TuJl mono- 
clonal antibody. Together, these obser- 
vations provide strong evidence that 
epithelial cells from the oral mucosa 
express the class-III @-tubulin isotype 
recognized by the TuJ1 mouse mono- 
clonal antibody only after transforma- 
tion to the malignant state, and that 
the vast majority of SCCs express this 
antigen. This is the first report of a 
nonneuroepithelial tumor that ex- 
presses the class-III 8-tubulin isotype. 

Squamous cell carcinoma cells un- 
dergoing mitosis express TuJ1. This 
was not observed in the case of cere- 
bellar desmoplastic medulloblasto- 
ma’! or primitive neuroepithelium of 
spontaneous ovarian teratomas.” De- 
veloping trigeminal neurons did not 
appear to express TuJ1 until the last 
cell cycle. 

The bright granules around the nu- 
cleus in the fluorescein-labeled, TuJ1- 
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stained cell line UM SCC 17B (Fig 6) 
may represent a storage form of tubu- 
lin subunits. Two other nonmicrotubu- 
lar staining patterns of a class- 
8-tubulin have been reported. One pat- 
tern was a “reticular-network” in PtK, 
cells,” and the other a unique spatial 
distribution as a nonfilamentous, 
granular pattern in pheochromocy- 
toma cells.*° 

A number of other tumor tissues ex- 
amined in this study expressed TuJ1. It 
was expected that the three esthesio- 
neuroblastomas would label with 
TuJl. 

Esthesioneuroblastomas are de- 
rived from the olfactory nerve tissue, 
and the tumor cells often have neuron- 
like characteristics.” The labeling by 
TuJi of aggressive fibromatosis cells, 
lymphoma cells, and malignant mela- 
noma cells was unexpected, although 
additional testing may show the ex- 
pression of the TuJl epitope in many 
other neoplasms. The probable expla- 
nation for the expression of TuJ1 by 
malignant melanoma lies in the em- 
bryology of melanocytes, which are 
derived from the neural crest. One 
group of researchers” found the tubu- 
lin isotype they called 8’ to be present 
in a malignant melanoma cell line. 
This 8’ can be traced to being a class- 
IH B-tubulin."'"*4 The positive expres- 
sion of TuJ1 by the lymphomas is not 
as easily explained. A patient was de- 
scribed with a B-cell lymphoma and 
autoantibodies to tubulin, although no 
specific isotype was determined.” 

One of the biochemical changes that 
takes place during the differentiation 
of neurons is the expression of a class- 
Ill minor brain 8-tubulin isotype rec- 
ognized by the TuJl antibody. 
This tubulin isotype is expressed, once 
the cells are committed to becoming 
neurons, about the time neurite out- 
growth appears. Mouse neuroblas- 
toma cell lines (NIE 115, 18, Ns20, and 
N115) and multipotential embryonal 
carcinoma cell lines (1003 and 1009), 
induced to differentiate neurally, ex- 
press this 8-tubulin isotype.** The 
expression of this isotype occurs when 
the cells are committed to neural dif- 
ferentiation, even if neurite outgrowth 
is prevented.” In the neuroblastoma 
cell lines N115 and NIE 115, this tubu- 
lin isotype is pesttranslationally mod- 
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ified by phosphorylation during neu- 
rite outgrowth2™ 

At this time, the elass-II] 6-tubulin 
is the only -tubulin isotype shown to 
be posttransEationally phosphory- 
lated.” It is generally accepted that 
phosphorylation of the §-tubulin oc- 
curs on serine in vivo* Phosphoryla- 
tion of tyrosineon -tubulin in vitro by 
the ppo% gene product has been 
observed,” and:the class-IH 6-tubulin 
is the only 8-tubulin isotype with ty- 
“rosine in its unique carboxy-terminal 
amino acid sequence," 
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It is far from clear what common 
features of cellular biochemistry or 
gene regulation result in the expres- 
sion of the TuJl epitope in normal 
neurons, neuroblastomas, testis, ma- 
lignant epithelial cells such as SCCs, 
and certain other apparently nonneu- 
ronal tumor sources. Nevertheless, the 
data presented in this article, coupled 
with the absence of expression of the 
TuJ1 8-tubulin epitope from most nor- 
mal epithelial tissues of nonneuroec- 
todermal origin, provide the opportu- 
nity to use this epitope as a marker for 
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The Efficacy of Cefaclor vs Amoxicillin on 


Recovery After Tonsillectomy in Children 


Jacqueline Jones, MD; Steven D. Handler, MD; Michael Guttenplan, MD; 
William Potsic, MD; Ralph Wetmore, MD; Lawrence W. C. Tom, MD; Roger Marsh, PhD 


è Tonsillectomy and adenoidectomy 
continues to be one of the mast commonly 
performed operations in the pediatric age 
group. The morbidity from tonsillectomy 
can be severe and includes throat. and ear 
pain, fever, lethargy, and poor oral intake. 
A previous study at the Children’s Hospital 
of Philadelphia (Pa) demonstrated the effi- 
cacy of amoxicillin therapy in minimizing 
some of these postoperative symptoms. 
However, some children continue to have 
a prolonged recovery even while receiving 
. this antibiotic regimen. Because of these 


+: Children and the high incidence of Staphy- 


Joceccus found in tonsillar core tissue, a 
randomized, prospective study was under- 
taken at the Children’s Hospital of Phila- 
delphia to evaluate the efficacy of cefacior 
vs amoxicillin in patients recovering from 
tonsillectomy. The patients received el- 


eee and adenoidectomy 
: continues to be one of the most 
commonly performed operations, es- 
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ther ampicillin or cefazolin intravenously 
at the time of surgery and for 12 to 24 
hours postoperatively. When oral intake 
was adequate, they received either amox- 
icillin or cefacior orally for 7 additional 
postoperative days. Intraoperative cul- 
tures of the oropharynx and tonsillar tis- 
sue were obtained, as well as cultures of 
the tonsillar fossa 7 to 14 days postoper- 
atively. The patients were evaluated for 
severity and duration of postoperative 
symptoms as well as complications. The 
results of this study showed no difference 
between the two groups of patients. We 
conclude that there is no justification for 
routine use of cefaclor over amoxicillin in 
the posttonsillectomy patient. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:590-593) 


pecially in the pediatric age group. The 
morbidity following tonsillectomy can 
be severe and includes throat and ear 
pain, fever, lethargy, and poor oral in- 
take. A previous study at the Chil- 
dren’s Hospital of Philadelphia (Pa) 
demonstrated the efficacy of antibiotic 
therapy in minimizing some of these 
postoperative symptoms.’ However, 
clinical experience has shown. that 
some patients have a protracted post- 
operative course even while receiving 
amoxicillin. Our own experience has 
shown improvement in those patients 
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when treated with cefacior. This find- 
ing, as well as recent studies?’ that 
have revealed an increasing percent- 
age of Haemophilus influenzae and 
Staphylococcus species resistant to . 
amoxicillin, prompted our investiga- ` 
tion into other antibiotic agents for 
use in the posttonsillectomy patient. 
Cefaclor, because of its broad antibac- 
terial spectrum as well as its low rate 
of side effects, was chosen for compar- 
ison with amoxicillin. We undertook to 
test the hypothesis that cefaclor would 
be. more efficacious than amoxicillin in 
reducing postoperative morbidity in 
patients undergoing tonsillectomy and | 
adenoidectomy. 


PATIENTS AND METHODS 


Each patient was evaluated by the at- 
tending otolaryngologist and entered into 
the study if he or she (1) was to undergo 
tonsillectomy with or without adenoidecto- 
my; (2) had no known allergy to either 
cefaclor-or amoxicillin; (3) had no medical 
condition that would require antibiotic 
therapy in the perioperative period, eg, 
bacterial endocarditis prophylaxis for car- 
diac anomalies; and (4) had not received 
antibiotic therapy in the week prior to ton- 
sillectomy. 

One hundred four children were entered 
into the study after informed consent was 
obtained. The protocol and consent forms 
were approved by the Committee for Pro- 
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tection of Human Subjects of the Children’s 
Hospital of Philadelphia. 

The preoperative evaluation consisted of 

obtaining information on the patient’s age, 

-$ex, weight, number of episodes of tonsilli- 

© tis in the previous 12 months, and severity 

of obstructive symptoms:during sleep. The 
presence or absence of mouth breathing and 
any associated medical problems were 
hoted. Examination of the oropharynx re- 
vealed information on tonsillar size, 
erythema, and presence or absence of cryp- 
tic debris. The primary indication for the 
operation was also noted. 

The children were prospectively random- 
ized by the pharmacy to receive either 
cefazolin/cefaclor or ampicillin/amoxicil- 
lin perioperatively, After general anesthe- 
sia was induced, a culture swab of the 

‘oropharynx was obtained. The operation 
was then begun with’ an adenoidectomy 
performed initially, if indicated, followed 

- by tonsillectomy. After: the first tonsil was 

_ removed, the study medication was given 
intravenously. The tonsil was dipped in 
povidone-iodine (Betadine) for 30 seconds, 
‘rinsed in sterile saline solution, and sec- 
tioned, and a core sample was sent for mi- 

-erobiologic analysis. 

Antibiotic dosages were simplified so 
that patients weighing 20 kg or more re- 
ceived 1 gof either ampicillin or cefazolin at 
surgery. Patients weighing less than 20 kg 
received 500 mg of either ampicillin or 
cefazolin at surgery. Equivalent doses of 
study medication were administered at 6- 
hour intervals in the short’ stay unit until 
discharge from thé hospital. When the child 
was discharged, a bottle of study medica- 
tion was given to the family. In children 
weighing 20 kg or greater, this consisted of 
either cefaclor or amoxicillin administered 
in doses of 250 mg three times daily for 7 
days. In children weighing less than 20 kg, 
125 mg of cefaclor or amoxicillin was ad- 
ministered three.times daily for 7 days. 
Each family was given a checklist on which 
the parents were asked torecord the child’s 
temperature twice a day and to give sub- 
jective evaluations of the child’s symptoms 
for the first 7 days postoperatively. These 
parameters. included mouth odor, oral in- 
take, pain, and level of activity. The admin- 
istration of acetaminophen was permitted 
for analgesic.and antipyretic effects. 

A postoperative appointment was sched- 
uled for 7 to 14 days following surgery. The 
child was examined and evaluated for the 
presence of trismus and eschar of the ton- 
sillar fossa. A history of bleeding and sig- 
nificant nasal discharge was obtained from 
the parents. The child was weighed at this 
time and compliance with the study medi- 
cation was determined as-evidenced by the 
amount of medication remaining in the 








Table 1.—Preoperative Profile : 


Cefacior Group 









Amoxicillin Group 

























































Average age, y §.6 8.6 
Sex, % M/F 42/58 42/58 
Average No. of infections 
in last 12 months 2.9 2.7 
History of airway 
obstruction during sleep, % 
Mild 4 7 
Moderate 26 16 
Severe 70 77 








Preoperative tonsil size, % of patients 
2+ 














3+ 





























4+ 14 13 
History of mouth breathing, % 96 95 
Tonsillar erythema, % 52 44 











Tonsillar crypt debris, % 





Table 2.—Bacteriology Profile 


premem nnan, 





No. (%) of Patients” 










































Oropharynx Tonsil Core Postoperative 
c A c A Cc A: 
Normal respiratory 
flora 34 (65) 24 (56) 22 (42) 24 (56) 52 ( 100} 36 (84) 
Coagulase-positive i 
Staphylococcus 10 (19) 10 (23) 19 (37) 9 (21) 4(9) 
Group-A 6-hemolytic 
Streptococcus 3 (6) 5 (12) 3 (6) 4 (9) IF) 
Haemophilus influenzae 5 (10) 4 (9) 7 (13) 5 (12) i42) 
Gram-negative k 
microorganisms 1 (2) ia 1 (2) 
Enterococcus 1 (2) 


*C indicates cetaclor (n = 52); A, amoxicillin (n = 43). 












Amoxicillin 
Group 


Cefaclor 
Group 





Trismus, % of patients 


37 





Eschar, % of patients 





History of bleeding postoperatively, % of patients 





Nasal discharge, % of patients 





Average % of body weight loss 





Compliance, % of medication taken 


bottle. A swab of the oropharynx was ob- 
tained at this time for microbiologic anal- 
ysis. Removal of patients from the study 
was left to the discretion of the attending 
otolaryngologist. 

Once the data were collected from all 
study patients, the two groups were com- 
pared and the effects of cefaclor vs ampicil- 
lin were analyzed. The groups were com- 
pared on the following bases: (1) low-grade 
fever (number of times body temperature 
was measured at =37.8°C orally or its 
equivalent); (2) high fever (number of times 
body temperature was measured at 
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2 88.6°C orally or its equivalent); (3) per- 
centage change in body weight; (4) subjec- 
tive assessment of mouth «cdor (severe, 
moderate, or none); (5) ameunt of oral 
intake (measured as the number of days 
until the patient resumed eating soft foods 
or the usual diet; (6) level of pain (severe, 
moderate, mild, or none); and (7) activity 
level (measured as the number of days un- 
til the child resumed norma! activities). 

Techniques of microbial analysis of 
swabs from the oral cavity and core tonsil- 
lar tissue have been described in a previous 
report.’ 
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RESULTS 


Before completing the study, 9 pa- 
tients were removed. One patient de- 
veloped an erythematous rash in the 
perioral area 4 hours after receiving 
intravenous antibiotics. One patient in 
the cefaclor group had a ‘significant 
episode of bleeding requiring surgical 
intervention and was excluded. Seven 
patients did not return for their fol- 
low-up visits and were, therefore, ex- 
cluded. This left a study group of 95 


patients. 


Pretreatment Factors 


Of the 95 patients completing the 
study, 52 received cefazolin/cefaclor 
therapy and 43 received ampicillin/ 
amoxicillin therapy. The average age 
in the cefaclor group was 5.6 years, and 
in the amoxicillin group, 6.6 years. 
Approximately 42% of the subjects in 
each group were male. There were no 
statistically significant differences be- 
tween the two groups with respect to 
the average number of infections in 
the previous 12 months, history of air- 
way obstruction during sleep, history 
of mouth breathing during the day, 
tonsil size, tonsillar erythema, and/or 
tonsillar cryptic debris (Table 1). Pre- 
operative bacteriologic evaluation re- 
vealed similar flora between the two 
groups, with normal respiratory flora 
composing 66% of the oropharyngeal 
cultures in the cefaclor group and 56% 
in the amoxicillin group (Table 2). No 
_ anaerobic organisms were isolated 
preoperatively. 


Posttreatment Factors 


Overall compliance with the study 
was good, with 88% of the medication 
used in the cefaclor group and 89% in 
the amoxicillin group. No statistically 
© -significant differences were seen be- 
`- tween the two groups when compared 
for the presence of trismus, eschar, 
nasal discharge, percent of body 
weight loss, or significant episodes of 
bleeding (Table 3). 

No statistically significant differ- 
ences could be demonstrated between 
the groups when the factors of fever, 
odor from the oral cavity, oral intake, 
pain, and activity level were examined. 

Low-grade fever is common after 
tonsillectomy and the use of cefaclor 





did not seem to alter this phenomenon. 
There were 1.6 observations of fever to 
878°C or higher in the cefaclor group 
vs 1.3 observations in the amoxicillin 
group. High fever (=.38.6°C), however, 
was not commonly seen, with an aver- 
age of less than one observation (0.1) 
made in the cefaclor group vs none in 
the amoxicillin group. 

Offensive mouth odor is also com- 
monly noted in this postoperative pop- 
ulation, with 2.4 days of moderate 
mouth odor and 0.6 days of severe 
mouth odor noted in the cefaclor 
group. This compared with 2.5 days of 
moderate mouth odor and 0.7 days of 
severe mouth odor noted in the amox- 
icillin group. 

Pain was subjectively recorded by 
the parents as mild, moderate, or se- 
vere. Those in the cefaclor group expe- 
rienced an average of 3.9 days of mild, 
moderate, or severe pain, vs 3.8 days in 
the amoxicillin group. 

Most children returned to a soft or 
normal diet fairly quickly: 4.2 days in 
the cefaclor group vs 4.3 days in the 
amoxicillin group. 

The children returned slowly to 
their normal activities: 5.1 days until 
normal activity was noted in the ce- 
faclor group vs 4.9 days in the amoxi- 
cillin group. 


Postoperative Bacteriology 


Although cefaclor possesses a 
broader range of antimicrobial activ- 
ity, this did not appear to play a 
significant part in our postoperative 
culture results (Table 2). All of the 
postoperative cultures in the cefaclor 
group revealed normal respiratory 
flora, vs 84% in the amoxicillin group. 
There were four cases of coagulase- 
positive Staphylococcus in the amoxi- 
cillin group (9%), as well as one case 
each of group-A 6-hemolytic Strepto- 
coccus, H influenzae, and a gram-nega- 
tive organism (each 2% of the total) in 
the amoxicillin group. 


COMMENT 


Tonsillectomy (with or without ade- 
noidectomy) continues to be one of the 
most commonly performed operations 
in the pediatric age group. Morbidity 
from this procedure can be protracted 
and includes foul mouth odor, oral 
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pain, lethargy, weight loss, and poor 
oral intake. A previous study by Telian 
et al’ showed the superiority of antibi- 
otics (amoxicillin) over placebo in re- 
ducing several factors of postoperative 
morbidity. These included a lower in- 
cidence and shorter duration of fever, 
as well as an earlier return to usual 
diet and activities. A shorter duration 
of pain and a shorter duration and re- 
duced severity of mouth odor was also 
noted in the antibiotic-treated group. 
Since the publication of that article, it 
has become the routine practice at 
several institutions to use antibiotics 
in treating children after tonsillec- 

tomy and/or adenoidectomy. 

While most patients do well on this 
regimen, some children still demon- 
strate a protracted recovery after ton- 
sillectomy. These children are usually 
switched to cefaclor, and it has been 
our impression that the broader-spec- 
trum antibiotic hastens recovery. 

Recent bacteriologic data from our 
institution also help to support the 
impression that cefaclor might be 
more efficacious than amoxicillin in 
the management of patients after ton- 
sillectomy. DeDio et al,’ in their recent 
review of microbiology of the tonsils 
and adenoids, identified Staphylococ- 
cus aureus and Haemophilus species as 
the most frequent pathogens cultured 
in core tonsil and adenoid tissue. Hae- 
mophilus species were identified in 
54% and S aureus in 46% of their pa- 
tients. They report that only 8% of all 
S aureus isolates at the Children’s 
Hospital of Philadelphia have been 
shown to be susceptible to penicillin G 
or amoxicillin by in vitro susceptibility 
testing. In addition, 17% to 20% of 
non-type-B Haemophilus species were 
noted by these authors to be producers 
of B-lactamase. 

These findings, as well as our clinical 
experience with cefacler, prompted 
our investigation into the efficacy of 
cefaclor compared with amoxicillin in 
the posttonsillectomy patient. Ce- 
facler is a semisynthetic cephalo- 
sporin for oral administration. It is 
well absorbed after oral administra- 
tion to fasting subjects, which we felt 
was important in the posttonsillec- 
tomy population with poor oral intake. 
In vitro tests have demonstrated that 
the bactericidal action of cephalospor- 
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“ins results from inhibition of cell wall 
synthesis. Tts spectrum of activity in- 
cludes staphylococci, Streptococcus 

: pyogenes species, Streptococcus pneu- 

momia, Branhamella catarrhalis, H 

influenzae, Escherichia coli, Proteus 
© mirabilis, and Klebsiella species.’ Ad- 
verse reactions are described as gas- 
trointestinal symptoms in 2.5% of pa- 
tients, anc: hypersensitivity reactions 
(manifesting as a rash) in 15% of 
patients.’ Cefaclor’s broad spectrum of 
activity against 6-lactamase-produc- 
ing strains of H influenzae and S 
aureus, aswell as the low incidence of 
hypersensitivity reactions, made it a 
logical choice. for comparison with 
amoxicillin. We felt that extensive 
anaerobic. coverage was not needed 
because of the paucity of anaerobes 
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isolated in previous studies of micro- 
bial flora of the tonsils and adenoids at 
our institution, although other au- 
thors report incidences as high as 4.1 
anaerobic organisms per tonsil in their 
studies.** 

Posttreatment analysis of oropha- 
ryngeal cultures revealed the presence 
of S aureus in 9% of posttreatment 
cultures in the amoxicillin-treated 
group. The finding did not, however, 
appear to have a statistically signifi- 
cant effect on postoperative morbidity 
in our study. However, in those pa- 
tients with poor clinical response to 
amoxicillin postoperatively, the possi- 
bility of organisms resistant to amoxi- 
cillin must be considered, as should the 
use of cefaclor or another broad-spec- 
trum antibiotic. 
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CONCLUSION - 

The routine use of cefaclor.in post- 
tonsillectomy patients:do2s not appear 
to be warranted. There are no:statisti- 
cally significant differences between 
cefaclor and amoxicillin when factors 
such as fever, pain, oral intake, weight 
loss, and activity level are compared. l 
We continue to use antibiotics in the © 
postoperative period because of the 
benefit shown in previous 
However, amoxicillin sheuld be used 
for routine postoperative treatment 
unless contraindicated. Cefaclor. 
should be reserved for the child who 
(despite the standard amoxicillin 
treatment) demonstrates a protracted 
or difficult recovery | after. tonsillee- 
tomy. peters 





crobiology of recurrent tonsillitis between chil- 
dren and adults. Laryngoscope.’ 1986;96:1385+1388.. 

6. Gilman AG, Goodman LS, Gilman A: The’ 
Pharmacology Basis of Therapextics. New York; 
NY: Macmillan Publishing Co Ine; 1980:1086; 

7. Physician's Desk Reference, Oradell, NJ: 
Medical Economies Company Inc 1989:1167. 


Tonsillectomy — Jones. et al 














Airway Complications in CHARGE Association 


Benjamin Finkelhor Asher, MD; Trevor J. I. McGill, MD; Lawrence Kaplan, MD; 


Ellen M. Friedman, MD; Gerald B. Healy, MD 


è The association between cata- 
strophic airway events and developmental 
“delay was examined in patients with 
CHARGE (coloboma, heart disease, 
atresia choanae, retarded growth and/or 
development, genital hypoplasia, and ear 
anomalies and/or deafness) association. 
A retrospective chart analysis was per- 
formed from The Children’s Hospital in 
Boston, Mass. Sixteen patients were iden- 
tified with CHARGE association. Nine pa- 
tients had at least one respiratory arrest, 
and 7 had no airway difficulties. Some de- 
gree of developmental delay was seen in 
14 patients, but was most severe in those 
patients who suffered a respiratory arrest. 
We conclude that children with CHARGE 
association have a propensity for airway 
instability and that cerebral hypoxia con- 
tributed to the developmental delay in 
some of our patients. We recommend 
early tracheotomy rather than early choa- 
nal atresia repair in these patients to pro- 
tect the central nervous system. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:594-595) 


he acronym CHARGE, coined by 

Pagon et al' in 1982, refers to a 
complex of malformations that in- 
cludes coloboma, heart disease, atresia 
choanae, retarded growth and/or de- 
velopment, genital hypoplasia, and ear 
- anomalies and/or deafness. The 
pathogenesis of the anatomic malfor- 
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mations is thought to be secondary to 
the abnormal development of the neu- 
ral crest during embryogenesis. The 
etiology of the developmental delay 
remains unclear; some patients have 
obvious central nervous system de- 
fects, while others do not. The severity 
of mental retardation and/or develop- 
mental delay is not predictable. 

We undertook a review of our pa- 
tients with CHARGE association after 
we noted an inordinate number of air- 
way complications in these patients. 
The purpose of this study was to re- 
view the number of airway complica- 
tions in our patients with CHARGE 
association to see if these complica- 
tions were associated with the severity 
of mental retardation and/or develop- 
mental delay. 


SUBJECTS AND METHODS 


A retrospective review of charts of pa- 
tients with CHARGE association from The 
Children’s Hospital Medical Center in Bos- 
ton, Mass, was performed for the years 1980 
through 1988. Data on the following factors 
was collected and tabulated; type of choanal 
atresia and number of repairs, degree of 
mental retardation, anatomic abnormali- 
ties of the central nervous system (CNS), 
number of clinically significant airway 
events defined as cardiorespiratory arrest 
or severe birth hypoxia, and whether a tra- 
cheotomy was performed. 


RESULTS 


Sixteen patients were identified 
with CHARGE association (Table): 1 
had choanal stenosis and 15 had choa- 
nal atresia (13 bilateral and 2 unilat- 
eral). Eleven cases of choanal atresia 
were repaired; follow-up was longer 
than 3 months in 10 cases. Nasal air- 
way patency was accomplished in 5 
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patients, 3 of whom required at least 
one revision. Five patients restenosed, 
3 in spite of multiple revisions, and 2 
required tracheotomy. 

A total of 5 patients underwent tra- 
cheotomy. Two patients failed multi- 
ple attempts at choanal atresia repair; 
1 had choanal stenosis but had several 
cardiorespiratory arrests; and 2 had no 
previous choanal atresia repair. Of 
these 2 patients, 1 had unilateral cho- 
anal atresia but had a cardiorespira- 
tory arrest with resultant anoxic en- 
cephalopathy at age 10 months. The 
other had an absent corpus callosum 
and a severely deformed nasopharynx 
with multiple apneic episodes shortly 
after birth. 

Nine patients had clinically signifi- 
cant obstructive airway events. Six of 
these patients developed severe men- 
tal retardation, 2 of whom died sec- 
ondary to an obstructive upper airway 
event; 1 patient died 1 day postpartum 
of cardiorespiratory arrest; and 2 had 
mild to moderate developmental delay. 
Seven patients had no airway difficul- 
ties. Six of these patients had mild to 
moderate developmental delay; the 
other was too young to assess the 
degree of developmental problems. 

Computed tomographic scans of the 
brain were performed in 12 cases. A 
congenital CNS anomaly was found in 
3 patients, 2 had partial agenesis, and 
1 had complete agenesis of the corpus 
callosum. One of these patients was 
severely retarded, but also suffered a 
cardiorespiratory arrest; the other 2 
had only mild developmental delay. 


COMMENT 


Airway volatility as a part of 
CHARGE association has yet to be re- 
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3 : Summary of Patient Data 


Patient No. Tracheetomy 


Type of 
Choanal Atresia 


Degree of 
Mental Retardation Airway Event 





Bilateral 


Mild No 





Unilateral 


Severe Yes 





Bilateral 


Mild Yes 





Bilateral 


Severe * : Yes 





Bilateral 


Mild B No 





Bilateral 


Severe’ Yes 





Bilateral 


Mild No 





Bilateral 


Severe Yes 





Bilateral 


Died at age 1d Yes 





Bilateral 


Severe Yes 





Bilateral 


Severe Yes 





Bilateral 


Mild No 





Bilateral 


zit No 





Bilateral 


Mild No 





Bilateral 


Mild No 





Choanal stenosis 


* Died of obstructive wirway event. 





Severe 





tPatient too young to assess degree of developmental delay. 


ported. Airway complications devel- 
oped in 9 (56% tof our 16 patients. The 
etiology of sucha large number of air- 
way problems remains speculative. 
Deformities of the airway are a likely 
possibility. Coniglio et al? evaluated 
the nasopharynx by computed tomo- 
graphic scan. in children with 
CHARGE asseciation and found sig- 
nificant anatomic deformity. As well 
as having bilateral choanal atresia, the 
nasopharynx was contracted in the 
lateral and/or vertical dimension. In 
addition, there’ was an abnormally 
prominent bony mediai pterygoid lam- 
ina and a thickened vemer and poste- 
rior nasal septum. Incoordination of 
the hypopharynx may be another 
cause of airway instability. Oley et ab? 
described 5 patients with significant 
feeding. difficulties and evidence of 
velopharyngea! incoordination and/or 
gastroesophageal reflux. One patient 
in our series who required a tracheot- 
omy had documented reflux with re- 
current aspiration pneumonia. All pa- 
tients. in our series appeared to have 
swallewing problems; their parents re- 


Most of the literature dealing with choanal 
atresia has supported the general concept of early 
repair of the atresia and aveidanee of tracheot- 
omy. When the child is otherwise healthy, this 
approach has led togenerally favorable outcomes. 

The authors of this article present a special 
subgroup of patients in whom they propose tra- 
cheotomy rather than early choanal atresia re- 
pair. They base their-recommendation on the ob- 


ported pooling of secretions, choking, 
and vomiting. The etiology of the swal- 
lowing problems in these children has 
not yet been determined but will be the 
subject of a future study. It appears 
that a combination of the anatomic 
and physiologic factors creates the po- 
tential for a catastrophic airway event 
to oceur. 

Successful repair of choanal atresia 
in the child with CHARGE association 
is more difficult than in an otherwise 
normal child. Coniglio et al’ reported 
that 7 of 9 patients with CHARGE as- 
sociation required revision surgery, 
whereas only 1 of 15 non-CHARGE 
association children required surgical 
revision of the initial choanal atresia 
repair. They hypothesized that the 
high failure rate among babies with 
CHARGE association was secondary 
to the abnormal anatomy of the na- 
sopharynx, which caused restenosis. In 
our series, 70% of our initial surgical 
repairs failed, which corroborates 
their finding. 

Developmental delay, an important 
feature of CHARGE association, pre- 


Editorial Footnote 


served volatility or instability of the airway in 
babies with the CHARGE association and the 
high rate of failure of the atresia repair. 

Our reviewers were favorable in their assess- 
ment of this manuscript and they concur with 
publication of this work. It is noted, however, that 
other groups have not observed these same prob- 
lems, and that this issue may not yet be com- 
pletely resolved. Perhaps there will be some 
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sents in various degrees. In some cases, 
CNS abnormalities may account for | 
the mental retardation. In other cases, — 
no CNS abnormalities are present. 
Pagon et al,’ in their initial series of 
patients, reported in IQ seore range of: 
70 to 80. Hall* reported a range of 30 to 
70. Oley et al, in their series of 20 pa- 
tients, reported growth delay in 17 pa- 
tients and mental retardation in 12, 
only 3 of whom were profoundly re- 
tarded. In our series, 15 of 16 patients 
had developmental delay, 7 of whom 
were severely retarded. Although the 
correlation between mertal retarda- 
tion and catastrophic airway events is 
only clinical, all of our patients with 
severe mental retardation had at least 
one cardiorespiratory arrest. 

From our retrospective analysis it 
appears that children with CHARGE 
association have a propensity for air- 
way instability. It also appears that 
early repair of bilateral choanal 
atresia in these children is rarely suc- 
cessful. Given that many of these chil- 
dren will only be mildly mentally 
retarded if they suffer mo injury to 
their central nervous systems, we 
would like to propose that early. tra- 
cheotomy be performed to protect 
the central nervous system from po- 
tential anoxic injury. Choanal 
atresia repair should be delayed un- 
til the child is at least 2 years old, 
when the operation is more likely to 
be a success. 
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patients who should have choanal atresia-repair 
accomplished earlier, and ethers in whom it 
should be postponed in preference to a tracheot- 
omy. In any event, it is a valuable contribution to 
our understanding of the challenging problems of 
airway management in neonates with congenital 
airway disorders. 

Byron J. BAILEY, MD 

Galveston, Tex 
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Clinical Notes 






Combined Median Mandibulotomy and 


Weber-Fergusson Maxillectomy 


William Lawson, MD, DDS; Rahul K. Naidu, MD; Jeffrey Le Benger, MD; Hugh F. Biller, MD 


@ Monoblock surgical resection in com- 
bination with radiotherapy remains the 
most effective method of treatment for 
advanced carcinoma of the maxillary si- 
nus. Extension of antral carcinoma into the 
infratemporal and pterygopalatine fossae 
decreases the probability of achieving an 
all-encompassing resection via the classic 
anterolateral Weber-Fergusson approach 
because of limited posterior access. Tem- 
poral and lateral infratemporal fossa ap- 
proaches have been described and involve 
either mobilization of the zygomatic arch 
or a lateral mandibular osteotomy, re- 
spectively. We report the use of a median 
labiomandibulotomy combined with the 
Weber-Fergusson approach for lesions ex- 
tending posteriorly. The  labioman- 
dibulotomy with paralingual extension 
along the floor of the mouth allows rota- 
tion of the coronoid process laterally and 
exposes the infratemporal fossa to its 
posterior margin. We present two cases in 
which this approach was used to extirpate 
lesions that had extended posteriorly. Rel- 
evant anatomy, operative technique, po- 
tential complications, and limitations, as 
well as a comparison with other methods 
of exposure, are discussed. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:596-599) 


pore extension of antral malig- 
nancy into the infratemporal and 
pterygopalatine fossae decreases the 
“likelihood of achieving an all-encom- 
passing resection by the standard an- 
terolateral Weber-Fergusson maxil- 
lectomy because of limited posterior 
“access. Attempts at inclusion of the 
pterygoid plates, pterygoid muscula- 
- ture, and infratemporal fossa contents 
via an anterolateral approach are 
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hampered by poor visibility due to 
bleeding from the pterygoid venous 
plexus and the internal maxillary ar- 
tery. Furthermore, the creation of the 
posterior osteotomy is difficult without 
direct access into the infratemporal 
fossa and compromises the critical 
posterior resection margin, as well as 
endangering vital adjacent structures 
such as the internal carotid artery and 
the floor of the middle cranial fossa. 
The purpose of this article is to report 
the use of a combined median labio- 
mandibulotomy-Weber-Fergusson ap- 
proach for resection of antral malig- 
nancies with posterior extension. Sec- 
tion of the mandible in the midline 
with paralingual extension by division 
of the soft tissues of the floor of the 
mouth allows rotation of the mandible 
with its coronoid process laterally, ex- 
posing the infratemporal fossa to its 
posterior margin. This improved sur- 
gical access permits controlled mono- 
block resection of such advanced max- 
illary tumors. 


TECHNIQUE 


The method of maxillectomy described 
includes resection of the orbital floor with 
preservation of the orbital contents, but can 
readily be modified to include orbital exen- 
teration. 

After the induction of general endotra- 
cheal anesthesia, tarsorrhaphy sutures of 
5-0 silk are placed to protect the eyes. A 
standard Weber-Fergusson skin incision is 
performed (Fig 1). This involves division of 
the upper lip through the philtrum in a 
staggered fashion, to prevent contracture 
and to provide scar camouflage. The supe- 
rior labial artery is ligated. The incision is 
continued around the alar margin along the 
nasofacial sulcus to the medial canthal re- 
gion and then carried laterally along the 
lower eyelid. Extension to the lateral can- 
thal region provides access to the supero- 
lateral maxilla. The mucosa of the maxil- 
lary gingivobuccal sulcus is incised back- 
ward from the point where the lip-splitting 
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incision was made beyond the maxillary 
tuberosity. The cheek flap is elevated and 
rotated laterally in a supraperiosteal plane, 
exposing the nasal bone medially, the in- 
fraorbital rim superiorly, and the zygoma 
and the outer aspect of the maxilla laterally 
(Fig 2). The infraorbital neurovascular 
bundle is divided and ligated. The integrity 
of the anterolateral maxillary wall is eval- 
uated as the flap is elevated so that a cuff of 
normal soft tissue is left on the anterior as- 
pect of the specimen. The medial aspect of 
the orbit is now explored by detaching the 
medial canthal ligament and elevating the 
periosteum laterally. The anterior and pos- 
terior ethmoidal arteries are ligated, the 
lacrimal sac is transected and marsupial- 
ized, and the orbital contents are displaced 
laterally. The orbital floor is then explored 
by raising the periosteum. If no evidence of 
tumor invasion exists medially or inferi- 
orly, the maxillectomy can proceed with 
preservation of the orbital contents. 

The technique of median labiomandibu- 
lotomy is performed as previously de- 
scribed by Biller et al.'? The lower lip is split 
in the midline in a staggered fashion from 
the vermilion border to the submental skin 
crease. The incision is extended horizon- 
tally backward over the hyoid bone and 
sternocleidomastoid muscle and then is 
carried superiorly toward the mastoid pro- 
cess (Fig 1). The full thickness of the lower 
lip is divided, and the inferior labial artery 
is ligated. The neck incision is carried 
through the platysma to the deep cervical 
fascia. Care is taken to avoid injury to the 
mandibular branch of the facial nerve. The 
periosteum of the mandibular symphysis is 
elevated bilaterally for a distance of 2 to 3 
em. The mandibular osteotomy is outlined 
from a point between the central incisor 
teeth downward in a staircase fashion to 
the inferior border of the mandible adja- 
cent to the midline. Two pairs of bur holes 
are drilled on either side of the projected 
bone cut to facilitate later transosseus wir- 
ing for fixation. A Gigli saw is introduced 
between the central incisor teeth for divi- 
sion of the mandible. Care is taken to bevel 
both the vertical and horizontal limbs of the 
osteotomy to ensure stable reapproxima- 
tion of the mandible. The mucosa of the 
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Hypoglossal 
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Fig 1.+-Skin incisions outlined for a combined median Fig 2.— The cheek flap has been elevated, exposing the maxilla) The median la- 
labiomandibulotomy~ Weber-Fergusson approach. biomandibulotomy with a paralingual extension has been completed, preserving 


the lingual and hypoglossal nerves. Detachment of the pterygoid muscles will now 
provide direct access into the infratemporal fossa. 
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Fig 3.——-The osteotomies for maxillectomy are outlined. Fig 4.——The posterior osteotomy is made transversely through the base of the = 
pterygoid plates and extends into the pterygopalatine fossa ane inferior orbital. °° 
fissure. 
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floor of the mouth is incised between the 
orifices of the submandibular duct. The in- 
cision is carried posteriorly along the floor 
of the mouth, then laterally to the anterior 
tonsillar pillar, and then superiorly to join 
the incision in the maxillary vestibule (Fig 
2). Blunt dissection with a clamp helps to 
identify the lingual and hypoglossal nerves. 
Division of the submandibular ganglion 
and the submandibular duct facilitates lat- 
eral rotation of the mandible with. preser- 
vation of the lingual and hypoglossal 
nerves. Lateral displacement of the mandi- 
ble produces rotation of the coronoid pro- 
cess and provides access into the infratem- 
poral fossa (Fig 2). 

An osteotomy is performed along the 
frontonasal process of the maxilla. A me- 
dial orbital osteotomy is then made below 
the frontoethmoidal suture line, which ex- 
tends laterally and downward into the in- 
ferior orbital fissure. Th zygomatic arch is 
sectioned (Fig 3). An angled clamp is used 
to pass a Gigli saw from the inferior orbital 
fissure into the infratemporal fossa, and the 
lateral wall of the orbit (frontal process of 
the malar bone) is divided. The upper inci- 
sor tooth on the side of the resection is re- 
moved. A stab incision is made into the na- 
sal cavity at the posterior edge of the hard 
palate. A curved clamp is inserted along the 
floor of the nasal cavity into this incision 
while the end of the Gigli saw, which is used 
to transect the hard palate, is grasped. An 
incision is then carried across the posterior 
aspect of the hard palate, separating it from 
the soft palate. All that now remains is the 
posterolateral attachment and the in- 
fratemporal fossa contents. An attempt is 
made to identify and ligate the internal 
maxillary artery. The pterygoid muscles 
are detached from their insertions. The 
posterior osteotomy is made transversely 
along the base of the pterygoid plates and 
extends into the pterygopalatine fossa and 
inferior orbital fissure (Fig 4). The contents 
of the infratemporal and pterygopalatine 
fossae are included in the specimen. The 
remaining soft-tissue attachments are 
readily transected with a scissors, and the 
specimen is delivered en bloc. The margins 
of resections are carefully inspected for tu- 
mor, and frozen sections are sent from any 
= questionable area. 

The orbital floor is reconstructed with 
synthetic (Marlex) mesh suspended be- 
tween the medial and lateral orbital walls 
{Fig 5). It is placed below the periosteum, 
which was previously elevated and pre- 
served with the orbital contents. A split- 
thickness skin graft is sutured to the buccal 
mucosa and covers the intraoral aspect of 
the cheek flap to diminish crusting and 
< granulation tissue and to reduce contrac- 
ture, A preoperatively prepared palatal 
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Fig 5.—Reconstruction involves suspension of the orbital contents with a synthetic (Marlex) mesh 
sling, a split-thickness skin graft sutured to the check flap, closure of the mandibular osteotomy, 
and placement of a palatal obturator (not shown). 


prosthesis is placed to allow early resump- 
tion of oral feeding and to permit normal 
speech. The cavity is packed with antibiot- 
ic-impregnated gauze, and the cheek flap is 
closed in two layers. The mucosa of the floor 
of the mouth is closed, and the suprahyoid 
musculature is reapproximated. Transos- 
seus wires are placed across the mandibu- 
lar osteotomy site and tightened. The lip is 
closed in layers, taking care to realign the 
vermilion border accurately. The platysma 
is reapproximated and the cervical skin in- 
cision is then closed. A Penrose drain is 
placed. A tracheostomy is routinely per- 
formed, and a nasogastric tube is inserted. 


REPORT OF CASES 


Cask 1.—A 70-year-old Hispanic man 
presented which chronic right-sided maxil- 
lary sinusitus. Sinus roentgenograms dem- 
onstrated opacification of the right maxil- 
lary sinus but no evidence of bone erosion. 
An intranasal antrostomy and a mucosal 
biopsy were performed and revealed 
squamous cell carcinoma. A computed to- 
mographie sean of the paranasal sinuses 
demonstrated a lesion within the right 
maxillary sinus extending posteriorly into 
the infratemporal and pterygopalatine fos- 
sae and involving the pterygoid muscula- 
ture (Fig 6). There was no evidence of skull 
base erosion or intracranial extension. The 
patient received 55 Gy of preoperative ra- 
diotherapy followed by a combined median 


598 Arch Otolaryngol Head Neck Surg—Vol 116, May 1990 


labiomandibulotomy-Weber-Fergusson ap- 
proach for resection of the lesion. Frozen 
sections were negative for tumor. The pa- 
tient’s postoperative course was unevent- 
ful. He underwent decannulation on the 
10th day and resumed oral feedings on the 
14th day. Persistent right lower-eyelid 
edema present at the time of discharge 
gradually subsided. A follow-up computed 
tomographic scan 6 months postoperatively 
revealed no evidence of disease (Fig 7). 

Case 2.—-A 29-year-old white man pre- 
sented with a recurrent chondrosarcoma of 
the maxillary sinus 4 years after undergo- 
ing a maxillectomy with orbital exentera- 
tion. The recurrence involved the infratem- 
poral fossa and parapharyngeal space. A 
combined median mandibulotomy-Weber- 
Fergusson approach was utilized to extir- 
pate the lesion. The surgical specimen in- 
cluded the pterygoid plates and the ptery- 
goid musculature. Margins were negative 
for tumor. The patient was free of disease 
on follow-up examination 3 years postoper- 
atively. 


COMMENT 


The combined median labiomandib- 
ulotomy-Weber-Fergusson approach 
is applicable to maxillary tumors 
showing evidence of posterior exten- 
sion. This may involve bony destruc- 
tion of the posterior sinus wall and the 
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Fig 6.—~Computed teanographic scan demon- 
strating poweror extension of antral carci- 
noma into th infratemporal and pterygopala- 
tine fossae with invelverent of the pterygoid 
musculatures 


pterygeid slates or frank invasion into 
the infratemporel and pterygopalan- 
tine fossas with involvement of the 
pterygoid musculature. The labioman- 
` dibuletom> can be extended to gain si- 
multaneous control of the great vessels 
in the neck and exposure of the medial 
and latera. compartments of the skull 
base.! 

Contraimdicatiens for this proce- 
dure inchale erosion of the skull base, 
evidence o intracranial extension, un- 
resectable regional metastases, and 
distant. metastases. Tumor in the 
pterygopalatine fossa may extend in- 
tracranial’y through the foramen ro- 
tundum toinvolve the gasserian gan- 
glion. In patients:with midfacial pain 
and paresthesias, trigeminal nerve 
root involvement must be ruled out, 
preoperatively. Selected cases with an- 
terior skui base involvement or in- 
tracranial extension may be managed 
with combined craniofacial resection! 

The potential eomplications of the 
procedure are primarily those associ- 
ated with maxilleetomy and mandibu- 
lotomy. Hemorrhage may result from 
inadequate control of the internal 
maxillary artery or its branches, the 
anterior or posterior ethmoidal arter- 
ies, and the pterygoid venous plexus. 
Retractionon theglobe and dissection 
in the regien of the orbital apex place 
the optic nerve aterisk. Prolonged low- 
er-eyelid ee ema may occur, as noted in 
our first patient, secondary to inter- 
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Fig 7.—Computed tomographic scan obtained 
after a combined median mandibulotomy-We- 
ber-Fergusson maxillectomy. Note complete 
maxillectomy with absence of the pterygoid 
plates. 


ruption of the lymphatic and venous 
drainage during elevation of the flap. 
Ptosis, enophthalmos, diplopia, and 
epiphora may also occur. Extrusion of 
the synthetic mesh sling supporting 
the orbital contents has been reported. 
Cerebrospinal fluid leak from inad- 
vertent entrance into the cranium may 
result if the surgical resection margin 
is not kept below the frontoethmoidal 
suture line. Skin graft slough, flap 
contracture, and necrosis have also 
been reported. Complications associ- 
ated with the mandibulotomy are few; 
however, orocutaneous fistulas and 
nonunion of the osteotomy have been 
reported. The median mandibulotomy 
necessitates the performance of a tra- 
cheostomy for protection of the air- 
way. 

Alternative methods for exposure of 
the retromaxillary-infratemporal re- 
gion exist. A lateral approach de- 
seribed by Dingman and Conley? uti- 
lizes a lower-lip-splitting incision with 
a lateral mandibular osteotomy or an 
ostectomy to provide direct access to 
the infratemporal fossa. The midline 
mandibulotomy has the advantage of 
eliminating the functional and cos- 
metic deficits of the lateral osteotomy 
or ostectomy and avoids lip paresthe- 
sia and the development of nonvital 
teeth secondary to injury of the infe- 
rior alveolar neurovascular bundle. A 
temporal approach described by 
Obwegeser* involves a well-concealed 
temporal incision with elevation of the 
facial flap in a posterior-to-anterior 





direction. The zygomatie arch is sec- 
tioned in two places and reflected infe- 
riorly on a masseter muscle pedicle. 
The coronoid process is sectioned and 
reflected superiorly on a temporal 
muscle pedicle, providing direct access 
into the retromaxillary region. This 
approach suffers from limited anterior 
access. The use of the standard Weber- 
Fergusson approach, modified to in- 
clude sectioning of the zygomatic arch 
and coronoid process with rotation on 
muscle pedicles, as described above, 
has also been reported by several 
authors.*’ 

Neoplasms of the maxillary sinus, 
because of their silent nature, often 
present in an advanced state with ex- 
tension beyond the confines of the 
sinus on initial presentation. High- 
resolution computed tomography and 
magnetic resonance imaging now al- 
low accurate assessment of tumor ex- 
tension, resulting in improved preop- 
erative patient selection. Surgery in 
combination with radiotherapy re- 
mains the most effective treatment for 
these neoplasms. The morbidity of 
radical surgery on the maxilla has de- 
creased significantly, allowing exten- 
sive ablative procedures to be under- 
taken with acceptable complication > 
rates. Combining labiomandibulotomy 
with the standard anterolateral We- 
ber-Fergusson approach. provides di- 
rect access to the infratemporal and 
pterygopalatine fossae. This improved 
surgical access allows all-encom- 
passing resections to be dene in se- 
lected cases of advanced antral malig- 
nancy with posterior extension. 
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The Cutaneous Scapular Free Flap 


in Head and Neck Reconstruction 


Michael J. Sullivan, MD; William R: Carroll, MD; Shan R. Baker, MD 


@ Successful surgical reconstruction of 
complicated soft-tissue defects of the 
head and neck region has been greatly 
enhanced by free-revascularized tissue 
transfers. The scapular free flap has be- 
come a favored reconstructive option in 
our department and has been reported 
previously for one-stage mandibular re- 
construction. This flap can also be trans- 
ferred as a cutaneous free flap. We 
„Present our clinical experience with the 
- fasclocutaneous scapular free flap and re- 
“view the anatomy, surgical technique, and 
“utility of this versatile flap. 
¿> (Arch Otolaryngol Head Neck Surg. 
1990; 116:600-603) 


j\ree revascularized tissue transfer 
has gained:a solid position among 
the reconstructive options available to 
the head. and neck surgeon. Restora- 
tion of form and function are often 
possible with single-stage microsurgi- 
cal tissue transfer even in the face of a 
compromised recipient tissue bed. 
“Throughout the body, there are several 
potential donor sites of soft tissue for 
head and neck reconstruction that in- 
clude the radial forearm, the lateral 
thigh, the groin, the latissimus dorsi, 
_ the omentum, and the scapular flap. 
The free latissimus dorsi flap has been 
used in the secondary closure of orbi- 
tomaxillary defects! and adapted for 
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combined palatal and midfacial 
reconstruction,’ but the disadvantages 
of excessive bulk and donor site mor- 
bidity often limit its use to carefully 
selected cases. 

The scapular free flap has become 
one of the more useful free fiaps for 
head and neck reconstruction and cur- 
rently it is our osteocutaneous flap of 
choice for mandibular reconstruction. 
The seapular fiap, however, was ini- 
tially described as a cutaneous. free 
flap. The anatomy was described by 
Saijo,’ and the first clinical case was 
reported: by. Dos Santos.‘ Subse- 
quently, a number of articles have 
been published describing various 
clinical applications of the cutaneous 
scapular flap in extremity reconstruc- 
tion. Surprisingly little has been 
published on this flap in reconstruction 
of the head and neck region.’ Since 
1986, we have used the cutaneous scap- 
ular flap in head and neck reconstruc- 
tive efforts in five patients. We outline 
our experience and review the anat- 
omy, surgical technique, and use of 
this versatile flap. 


METHODS 
Anatomy 


The vascular anatomy of the cutaneous 
scapular free flap is constant and has been 
well documented?5* (Fig 1). The subscapu- 
lar artery arises from the third portion of 
the axillary artery. As the subscapular ar- 
tery descends, it bifurcates to form the cir- 
cumflex scapular and thoracodorsal arter- 
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ies. The circumflex scapular artery courses 
posteriorly along the deep surface of the 
teres minor muscle to appear in the muscu- 
lar triangle formed by the teres minor su- 
periorly, the teres major inferiorly, and the 
long head of the triceps muscle laterally 
(the omotricipital triangle). Here, at the 
lateral border of the scapula, the circum- 
flex scapular artery supplies periosteal 
branches to the scapula before dividinginto | 
the transverse and descending terminal cu- 
taneous branches. As a fasciocutaneous 
flap, the terminal axial branches to the cu- 
taneous scapular flap remain in the super- 
ficial layer of the dorsal thoracic fascia 
from which small cutaneous perforators 
arise to nourish the overlying skin” This 
adds considerable versatility as we describe. 

Dye injection studies in fresh cadavers 
have demonstrated a large eutaneous rep- 
resentation of the circumflex scapular ar- 
tery. Generally, this region extends from 
the posterior axillary crease laterally to the 
vertebral bodies medially, and from the 
scapular spine superiorly to the inferior 
angle (tip) of the scapula inferiorly. The 
skin paddles can be designed to follow the 
transverse fasciocutaneous branches (scap- 
ular flap) or the descending fasciocutaneous 
branches (parascapular flap). If a large do- 
nor flap is needed, both transverse and de- 
scending systems can be preserved with the 
flap. 


Surgical Technique 


The patient is positioned in the lateral 
decubitus position to provide simultaneous 
access to the scapula and to the head and 
neck regions. Whenever possible, two sur- 
gical teams are employed. The arm is 
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draped free inte the surgical field to allow 
manipulation duricg the disseetion. The 
lateral scapular homer, the scapular spine, 
the inferior scapular angle, and the omo- 
tricipital triangle are located and marked 
on the skin. The skin paddle may be ori- 
ented transversely in the distribution of the 
cutaneous scapular artery or vertically in 
the distribution of fie cutaneous parascap- 
ular artery. In most cases, the width of ei- 
ther flapis limited te 12.em to allow primary 
closure. Limits of the scapular cutaneous 
flap (transverse orientation) are the scapu- 
lar spine, the inferier angle of the scapular, 
the posterior axillary line, and the verte- 
bral column. The parascapular cutaneous 
flap can be extended inferiorly. Original ar- 
terial injection stwulies suggest that the 
parascapular flap.cenld extend 30 to 35 cm 
below the scapular spine. Distal to the infe- 
rior angle of the scapula, the skin becomes 
inereasingly dependent on collateral circu- 
lation from the thoracodorsal artery. 
Dissection of the scapular cutaneous flap 
begins medially inà planejust superficial to 
the deep muscular fuscia of the intraspina- 
tus muscle. The more superficial dorsal 
thoracic fascia must be preserved. The lat- 
eral border of the scapula is approached 
with caution and the dominant branches of 
the circumflex scapular artery are identi- 
fied and preserved. Muscular and periosteal 
© branchesiof the circumflex scapular artery 
are ligated as the pedicle is followed over 
the lateral border of the scapula. The vas- 
cular pedicle is followed iato the axilla and 
“the muscles of the omotricipital triangle 
“care retracted Oceasiimally the blood supply 
to the latissimus:doxsi musele is intention- 
ally preserved and the circumflex scapular 
vessels are divided distal to the origin of the 
thoracodorsal vessels, recognizing that this 
limits the length of the vascular pedicle 
from 6 to 7 cm. More often, however, the 
thoracodorsal vessels are sacrificed and the 
vascular pedicle to the flap is divided prox- 
imally at the origia of the subscapular 
trunk from the axillary vessels. 
Clinical Application 
Since 1986, we have successfully used the 
cutaneous scapular tree flap in the recon- 
struction of five patients. Each of the five 
tases is presented briefly. The donor sites 
were closed primarily in each of these cases 
¿and none of the patients experienced donor 
site -morbidity as a result of the tissue 
transfer. 


REPORT OF CASES 


_» (Case L-A 61-year-old. man developed a 
“basal cell carcinoma of the right side of the 
face in the late 1950s, which was treated 
with surgical excision followed by radiation 
therapy, The lesion recurred in 1976, but the 
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patient sought no further care until 1986. 
On presentation, there was a 12 x 12-em le- 
sion of the right frontal scalp and orbit, re- 
quiring wide excision and orbital exentera- 
tion. A 10 x 15-cm right scapular cutaneous 
flap was harvested to cover the facial and 
scalp defect and a split-thickness skin graft 
was applied to the remaining orbital bone 
(Fig 2). The patient has been free of recur- 
rence for 2 years. 

Case 2.—A 59-year-old woman had a 
carcinoma of the left mandibular alveolus 
resected in 1983 followed by a recurrence 
treated with radiation in 1984. She pre- 
sented with a presumed second primary of 
the left buccal mucosa in 1987, requiring 
full-thickness excision, including cheek 
skin. A 6 Xx 8-cm scapular cutaneous flap 
was harvested to close the cheek and buccal 
defects. 

Case 3.—A 69-year-old woman had a 
basal cell carcinoma removed from the left 
forehead in 1986. The lesion recurred ag- 
gressively and excision required removal of 


Fig 1.~~Vascular anatomy of the scapular region. . 
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both tables of the left frontal sinus and an 


orbital exenteration. An 8X 15-em left 


scapular cutaneous flap was used to. fill the 
entire defect (Fig.3). one : 
Case 4.—A 63-year-old man developed an 
extensive basal cell carcinoma of the left 
temporal region. In 1983, a reset 
performed, including a total pa 
my, partial mandibulectomy, and a 
temporal bone resection. The lesion was 
initially covered with a split-thickness skin 
graft. Two years later, a scapular cutaneous 
flap was employed to cover the entire defect. 
He remains free of recurrence. , 
Case 5.—A 35-year-old woman had Weg- 
ener’s granulomatosis with extensive in- 
volvement of the right maxillary sinus, the 
pterygomaxillary space, and the floor of the 
orbit. Her disease was refractory to aggres- 
sive medical therapy, and, in 1986, she 
required a right-sided maxillectomy’ and 
orbital exenteration. Following healing of 
the cavity and with the Wegener’s granulo- 
matosis in remission, a6 X 6-em right seap- 
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Fig 2.—Top left, Preoperative photograph of patient with extensive basal cell carcinoma of the 
scalp and orbit. Top right, Primary reconstruction with a 10 X 15-cm scapular cutaneous flap. 
Bottom left, Anterior view after flap debulking and orbital prosthesis. Bottom right, Lateral view. 


A 


Fig 3.—Left, Postoperative photograph of patient after resection of scalp and orbital basal cell 
carcinoma and split-thickness skin graft coverage. Right, Following coverage with 8 X 15-cm 
scapular cutaneous flap. Patient will require second-stage debulking procedure. 
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ular cutaneous flap was used to fill her or- 
bitomaxillary defect (Fig 4). Ablation of the 
large cavity has allowed improved speech 
and deglutition and support for an orbital 
prosthesis. 


COMMENT 


The widespread clinical application 
of microvascular techniques and free 
tissue transfer have greatly expanded 
our armamentarium for reconstruc- 
tion of head and neck soft-tissue de- 
fects. The plethora of potential donor 
sites and the continuing definition of 
new vascular territories, however, can 
make flap selection confusing. The mi- 
crosurgeon should become familiar 
with the different flaps, but expertise 
with two or three flaps will ordinarily 
suffice for most circumstances. We 
have found the scapular cutaneous free 
flap to be an especially versatile soft- 
tissue flap that we were able to adapt 
for the reconstruction of a variety of 
head and neck defects. 

The scapular cutaneous free flap has 
a predictable vascular anatomy that 
facilitates its dissection. Harvesting 
the flap is relatively easy and can often 
be completed in approximately 1 hour. 
With the patient in the lateral decubi- 
tus position, the scapular flap can be 
harvested as a separate team works in 
the head and neck region. The dissec- 
tion, however, may be tedious in over- 
weight patients who have a generous 
amount of subcutaneous tissue. This 
situation may prevent simultaneous 
flap harvesting and recipient site prep- 
aration. 

The subscapular vessels are “mac- 
rovascular” in size with an average di- 
ameter of 2.5 to 4.0 mm and are an ex- 
cellent match for most recipient ves- 
sels in the neck. A generous pedicle 
length of 7 to 10 cm facilitates recon- 
struction of scalp and facial soft-tissue 
defects, with the vessel anastomosis in 
the neck (Fig 5). The flap does not have 
an accompanying sensory nerve, which 
may be a disadvantage if sensate skin 
is desired. 

A generous donor area is available 
with the potential for an enormous 
amount of tissue for transfer, particu- 
larly when the scapular and parascap- 
ular cutaneous paddles are harvested 
simultaneously. The skin of the upper 
back is often lax and pliable and the 
donor site would be expected to be 
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Fig 4, -~tett, Patient with Wegener's granulomatosis involving the orbit and maxillary sinus. Center, Orbital exenteration cav- 
ty. Right) Scapular cutaneous flap reconstruction result after debulking. 





Fig 5.— Scapular cutaneous flap with generous pedicle length. 


closed primarily in most circum- 
stances. The closure, however, may be 
under tension after harvesting a large 
flap and result in a wide and unsightly 
scar. The scapular cutaneous free flap 
also has the advantage of being har- 
vested with the latissimus dorsi mus- 
cle based on the thoracodorsal branch 
of the subscapular vessels for ex- 
tremely large defects. 

Shoulder morbidity does not occur 
when the scapular cutaneous free flap 
is harvested as long as the three nerves 
that are commonly encountered in the 
dissection, the nerve to the teres ma- 
jor, the theracodorsal nerve, and the 
long thoracic nerve are not disrupted. 
All of our patients are seen preopera- 
tively by the physical therapist and 
followed up postoperatively to ensure 
full shoulder rehabilitation. 

The bulkiness of the scapular cuta- 
neous free flap is dependent on the 
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thickness of the back skin and subcu- 
taneous tissue. It can be rather bulky 
in some individuals. The flap is inter- 
mediate in thickness between the thin 
radial forearm flap and the bulky la- 
tissimus dorsi myocutaneous flap. The 
subcutaneous fat of the scapular cuta- 
neous free flap can be advantageous in 
situations requiring more soft-tissue 
augmentation. For head and neck de- 
fects requiring smaller amounts of 
thin tissue, like the face, the cutaneous 
scapular flap may require secondary 
debulking or liposuction. The radial 
forearm flap may actually be prefera- 
ble in this situation. 

Asa fasciocutaneous flap, the skin of 
the scapular cutaneous flap can be in- 
cised and the flap folded on itself for 
combined external and internal oral 
defects. All, or a portion of, the skin 
can be deepithelialized for deep-tissue 
augmentation. Typically, a small strip 


of skin is retained with the flap as an 
indicator of viability. 

The cutaneous scapular free flap has 
many desirable features for recon- 
struction of large soft-tissue defects of 
the head and neck. A large volume of 
tissue can be harvested quickly with 
minimal donor site morbidity. The flap 
is intermediate in thickness, which 
may be of advantage for augmentation 
purposes, but may require secondary 
debulking or liposuction when used on 
the face. As a fasciocutaneous flap, the 
skin of the scapular cutaneous flap can 
be incised or deepithelialized to fit 
most defects. 
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Is Papillomavirus Detectable in the Plume of 


Laser-Treated Laryngeal Papilloma? 


Allan L. Abramson, MD; Teresa P. DiLorenzo, MA; Bettie M. Steinberg, PhD 


è The carbon dioxide laser is widely 
used for the vaporization of lesions in pa- 
tients with laryngeal papillomatosis. In this 
study, the smoke plume resulting from the 
laser treatment of laryngeal papillomas 
was analyzed for the presence of human 
papillomavirus DNA. Plumes were col- 
lected with a suction tip and trapped in 
phosphate-buffered saline. The aspirates 
were then analyzed for the presence of 
human papillomavirus DNA by Southern 
blot hybridization. Human papillomavirus 
DNA cannot be detected in the smoke 
plume from vaporization of laryngeal pap- 
--}ilemas unless direct suction contact is 
-made with the papilloma tissue during sur- 


“gery. The implications of these findings 


are discussed. 
; {Arch Otolaryngol Head Neck Surg. 
9990; 116:604-607) 


apillomas are the most common 

A benign neoplasms of the larynx in 
children, but they have an equal pro- 
“-pensity to occur in adults. They char- 
acteristically present as single or mul- 
tiple exophytic masses most commonly 
‘loeated on the true vocal.cords, but 
may also involve the supraglottic and 
subglottic regions. Clinically, the ini- 
tial symptoms are hoarseness or an 
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abnormal ery, and subsequently respi- 
ratory distress and stridor. Repeated 
endoscopic surgery is frequently 
needed to remove the papillomas and 
may result in scarring of the larynx 
and a loss of normal vocal function. 

Laryngeal papillomas are caused by 
one or more of the human papilloma- 
viruses (HPVs). This group of related 
epitheliotropic DNA viruses also 
causes cutaneous warts and genital 
condylomata. There are currently 
more than 50 known HPVs that show 
a predilection for involvement of 
specific tissue sites. The HPVs found 
in the larynx are type 11 and, to a 
lesser degree, the closely related type 
6. Common skin warts usually contain 
HPV 2, while palmar and plantar 
warts contain HPVs 1 and 4. It is im- 
portant to note that HPV types 6 and 
11 do not cause cutaneous warts, nor do 
HPVs 1, 2, or 4 cause laryngeal papil- 
loma. 

Currently, the carbon dioxide laser 
is widely used to remove the lesions of 
patients with laryngeal papilloma- 
tosis.2 The emission wavelength of 
10600 nm permits conversion of the 
light energy to thermal energy when 
absorbed by water in the tissues. The 
result is a controlled destruction of the 
tissue, with vaporization of the water, 
effective cautery of the tissue surface, 
and generation of a smoke plume that 
contains the water vapor and de- 
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stroyed tissue material. The use of this 
procedure has facilitated the manage- 
ment of laryngeal papillomatosis. 

A recent report described the detec- 
tion of papillomavirus DNA in the 
smoke plume resulting from carbon 
dioxide laser use Two types of lesions 
were studied. An in vitro study was 
performed on cutaneous bovine warts 
(caused by a bovine papillomavirus) 
that had been surgically removed from 
cattle and brought to the laboratory. 
Also, an in vivo study was carried out 
on seven patients with plantar or mo- 
saic warts that had been recalcitrant 
to other therapies or were extensive in 
size. 

Both cutaneous bovine warts and 
human plantar warts are character- 
ized by extremely high numbers of 
copies of papillomavirus DNA in the 
lesions, averaging several hundred per 
cell. In contrast, laryngeal papillomas 
usually have an average of only 1 to 50 
copies per cell, with most lesions con- 
taining fewer than 10 copies per cell. 

The goal of this study was to inves- 
tigate whether HPV DNA can be de- 
tected in the smoke plume that results 
from the carbon dioxide laser therapy 
of laryngeal papilloma. 


MATERIALS AND METHODS 
Clinical Techniques 


Anesthesia was maintained using inter- 
mittent intravenous agents. A continuous 
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sueciayleholine infusion was used to pro- 
vide musde relaxation. After this was 
achieved, an ABramson-Dede laryngoscope 
was introduced and placed just proximal to 
the area of involvement with laryngeal 
papiloma. A 14-gauge blunt metal venti- 
lating needle was chen introduced into one 
of the fouravailabie laryngoscope channels 
-and placed below the vocal cords. The Sand- 
ers injector was attached to the ventilating 
needleand inflation of the lungs performed. 
The driving pressure varied between 15 and 
40 psi 
The operating microscope with the car- 
bon dioxide laser was brought into position 
and focused to gilow a magnified view of the 
larynx, 


Clinical Protocol 


vw. 






. Seven patients (five children and two 
adults} with. maltooie recurrent laryngeal 
papillomas entered this study. During the 

experiment, a Simm- open-tipped, 24-cm (in 

length) laryngeal suction tube was directly 
attached to a sterile collecting trap into 
which phosphate-buffered saline (PBS) was 
placed and connected to the operating 
room vacuum system (875 mm Hg). The en- 


“tire suction apparatus was subsequently 


* changed to a completely sterile setup for 
each phasewf the investigation. 

In one patient, the suction tip was placed 
on the papilloma amd gently moved over the 
surface for 19- and $0-second intervals. The 
contents were collected into a PBS trap. The 
laser was out in usewhile this specimen was 
collected. 

In six: patients; the suetion tip was care- 
fully placed5 to t0 mm above the papilloma 
and the laser smoke plume collected into 
PBS. During this phase-the laser was set at 
9 W in a continuous mode for 30 seconds. 

During the last investigation in five of the 
six patients, the-suetion tip was then delib- 
erately and intermittently touched to the 
surface of exophytic laryngeal papillomas 
and the plume collected. The laser was set 
at 9 W in a eontinucus mede for 60 seconds. 


Other Methods 


To document thespresence or absence of 
intact epithelial cells, a-slide was prepared 
from oné tenth ef tae volume of most PBS 
specimens. using a centrifuge (Cytospin 2, 
Shandon Southern Instruments, Sewickley, 
Pa). The particulate matter was spun down 
onto a slide at 400 rym for 10 minutes, fixed 
with phosphate-bufiered 4% formaldehyde 
solution, and stained with hematoxylin- 
eosin, 

The remainder ofeach specimen was ad- 
justed to æ final concentration of 0.6% 
sodium dodecyl anulate, 10-mmol/L ethyl- 
enediaminetetragtetate, and 50-yg/mL 
proteinase K. Siraples were incubated at 


55°C for 1 hour. The samples were extracted 
once with an equal volume of phenol (equil- 
ibrated with 0.3-mol/L sodium acetate), 
once with a mixture of phenol/chloroform/ 
isoamy! alcohol (25:24:1), and once with 
chloroform/isoamy! alcohol, Two volumes 
of ethanol and 3 yg of sheared salmon testes 
carrier DNA were added to each sample, 
and DNA was precipitated at ~20°C over- 
night. The DNA was pelleted by centrifu- 
gation, washed with 70% ethanol, dried, 
and resuspended in 10-mmol/L TRIS hy- 
drochloride (pH 8)/5-mmol/L magnesium 
chloride/100-mmol/L sodium chloride/ 
1-mmol/L §-mercaptoethanol. Samples 
were then digested with BamHI at 37°C for 
2 hours. 

The DNA was electrophoresed through 
0.9% agarose gels and blotted onto nylon 
membranes (Gene Screen Plus, New En- 
gland Nuclear Research Products, Boston, 
Mass) according to the method of South- 
ern.‘ The blots were hybridized at 42°C 
overnight in 50% formamide/0.75-mol/L 
sodium chloride/0.075-mol/L sodium cit- 
rate/5X Denhardt’s solution/50-mmol/L 
sodium phosphate (pH 6.8)/1.5% sodium 
dodecyl sulfate/250-ug/mL sheared salmon 
testes DNA/1 X 10%-cpm/mL DNA probe. 
The probes used were cloned HPV-11 DNA 
labeled by random priming** or cloned 
HPV-6 DNA labeled by nick translation’ to 
a specific activity of greater than 1 X 10° 
epm/yg with [a-"P]deoxycytidine-5’ -tri- 
phosphate. The blots were first washed in 
2X SSC (1X SSC is 0.15-mol/L sodium chlo- 
ride/0.015-mol/L sodium citrate) at room 
temperature, then in 2X SSC/1% sodium 
dodecyl sulfate at 68°C, and finally in 0.1x 
SSC at room temperature. (These hybrid- 
ization and wash conditions allow HPV 11 
and HPV 6 to cross-hybridize.) The filters 
were wrapped in plastic wrap and exposed 
to film (Kodak XAR5, Eastman Kodak, 
Rochester, NY) at ~70°C using intensifying 
screens. 


RESULTS 


Specimens were processed from the 
laser surgeries of seven patients with 
laryngeal papillomas. They consisted 
of aspirates collected when the suction 
tip was carefully placed to remove the 
smoke plume without contact with the 
tissue. This was followed by a speci- 
men collected when the tip was delib- 
erately touched to the papilloma dur- 
ing the laser procedure, an event that 
occurs routinely. In most cases, both 
specimens were available from the 
same patient. The results are shown in 
Fig 1. 

Lanes 1 and 2 in Fig 1 contain 50 and 
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5 pg of cloned HPV DNA, respectively. 
These lanes provide molecular mark- 
ers and means for estimating the sen- 
sitivity of the hybridization. Lanes 4, 7, 
9, 12, and 13 contain extracts of the 
smoke plumes when no contact with 
the tissue was permitted. In no case 
was HPV DNA detected, even on very 
long exposure. Lanes 8, 10, 11, and 14 
are “touch specimens” corresponding 
to the patients in lanes 7, 9, 12, and 13, 
respectively. Clearly, if the probe 
touched the tissue, DNA could be de- 
tected in the material aspirated by the 
suction device. Lanes 5 and 6 were ex- 
tracts of a light and heavy touch of the 
same patient seen in lang 4. Lane 6 was 
positive on a much longer exposure, 
but lane 5 remained negative. We con- 
clude that not all probasthat touch the 
lesion during the laser surgery become 
contaminated with the HPV. Lane 3 
contains material frora the suction de- 
vice when the probe was touched to the 
papilloma but the laser was not active. 
This material also contained HPV- 
DNA. It appears that the determining 
factor is contact with the tissue itself, 
and that contamination of the aspirate. 

is unrelated to laser use; 

To determine whether the aspirates 

collected when tissue was touched con- 

tained cellular debris, a portion was 

analyzed microscopically. The aspi- 

rates from the smoke plumes con- 

tained no identifiable cellular materi- 

als. In contrast, the aspirates from 

when the suction tip made contact 

with the tissue contained red blood 

cells, lymphocytes, and. most impor- 

tant, superficial cells from the papil- 
loma (Fig 2). (The specimen shown in 

Fig 2 is the same specimen shown in 

Fig 1, lane 10.) 


COMMENT 


We have demonstrated that HPV 
DNA cannot be detected in the smoke 
plume from vaporization of laryngeal 
papillomas unless direct suction con- 
tact is made with the tissue during 
surgery. These results. differ from 
those recently reported by Garden et 
al, in which they deseribe the detec- 
tion of papillomavirus DNA in the 
smoke plume resulting from the va- 
porization of cutaneous bovine fibro- 
papillomas and humen plantar and 
mosaic warts. These lesions are char- 
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Fig 1.— Southern blot of laryngeal phosphate-buffered saline aspirates. Lanes 4, 7,9, 12, and 13 


represent plumes with no suction contact; lanes 3, 5, 6, 8, 10, 11, and 14, deliberate suction con- 


tact with papilloma; lane 3, laser not used; and lanes 1 and 2, human papillomavirus standards 


with 50 and 5 pg of DNA, respectively. Bracketed lanes represent the same patient. 





Fig 2.—Microscopic appearance of a plume collected when the suction tip was touched to the 


laryngeal papilloma (hematoxylin-eosin, X90). 


acterized by high numbers of papillo- 
mavirus particles, averaging several 
hundred to several thousand per cell. 
This is in contrast to laryngeal papil- 
lomas, of which many specimens con- 
tain low numbers of copies of viral 
DNA but no virus particles. Since the 
superficial cells of bovine and human 
cutaneous warts contain high numbers 
of viral particles, it is important to 
know if the suction tip was permitted 
to touch the surface of the papilloma 
during collection of the laser plume. 
This information was not stated. If any 
of the squames from the lesion were 


directly aspirated, they would serve as 
the source of papillomavirus DNA. 

The papillomaviruses only replicate 
to produce new viral particles in the 
well-differentiated cells near the sur- 
face of stratified squamous epithelium. 
It would therefore be expected that the 
superficial cells from these lesions 
would contain more virus per cell than 
the average for the papilloma, and that 
a relatively small amount of superfi- 
cial tissue would have detectable levels 
of HPV DNA. 

In our study using Southern blot 
analysis, it was not possible to deter- 
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mine whether the material aspirated 
when the tip made contact with the 
tissue existed as viral particles or as 
free DNA. However, it is likely that 
most of it did not exist as the former. 
When HPV infects the larynx, one of 
two things can occur. The infected cells 
are latent and show no change,‘ or the 
viral DNA causes the transformation 
of the epithelial cells to form a papil- 
loma. It is rare for any of the cells in 
the papilloma to produce infectious vi- 
rus. Latent infections never do. Immu- 
nohistochemical stains of laryngeal 
papillomas for viral proteins are fre- 
quently negative.’ Therefore, surgical 
manipulations or other procedures 
probably do not “seed” virus. The car- 
bon dioxide laser was used between 
1978 and 1986 in conjunction with jet 
ventilation in 393 procedures in juve- 
nile-onset and 146 procedures in adult- 
onset laryngeal papillomatosis with no 
subsequent seeding of the trachea or 
lung parenchyma.’ 

An intact papillomavirus particle 
contains DNA that is tightly packaged 
within a protein coat. It is the interac- 
tion of this protein coat with receptors 
on the surface of the epithelial cell that 
permits the entry of the virus into the 
cell. Naked DNA released from the vi- 
rus, or DNA from within a cell that 
was not packaged within a viral parti- 
cle, lacks the protein required for at- 
tachment to the cell. Moreover, the 
large tangled mass of DNA is easily 
fragmented and is normally not infec- 
tious. 

Even in the laboratory, it is difficult 
to infect cultured cells with naked viral 
DNA. To do so, it is necessary to treat 
the DNA with calcium phosphate. Un- 
der these conditions the DNA precipi- 
tates onto the cells and sticks to the 
cell membrane. It can then be taken up 
by the cell. This process is very ineffi- 
cient compared with a normal virus 
infection. With SV40, a DNA virus in 
the same family as the papillomavi- 
ruses, comparisons of efficiency be- 
tween the two types of infections have 
been done. When cells are infected 
with viral particles, an average of one 
particle per cell is necessary to detect 
the infection. In contrast, under opti- 
mal conditions in which a special type 
of cell is used that nonspecifically 
takes up DNA better than most cells, 
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more than 10 million molecules per cell 
are required sord0% of the cells to be 
. positive.” Clary, DNA is not nor- 
mally infectieus, while viral particles 
“are. 

‘Tn our stuey, since contact of the 
suction tip wth the papilloma tissue 
resulted in ey thelial cells in the aspi- 


pate, we mus assume that at least 


some of the azpirates contained intact 
‘Viruses. Thess would be infectious. 
HPVs 6 and 12, which cause laryngeal 
papillomas, oaly infect mucous mem- 
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branes and genital tissues. Therefore, 
developing a cutaneous wart on the 
hand or face from contact with this 
material is virtually impossible. Warts 
in these areas normally contain HPVs 
1, 2, and 4, and HPVs 6 and 11 have 
never been described as the cause of 
cutaneous warts. Infection with HPV 6 
or the closely related HPV 11 does ap- 
pear to be responsible for most of the 
ocular conjunctival papillomas of chil- 
dren and young adults.” 

During endolaryngeal surgery for 
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laryngeal papillomas, appropriate eye 
protection, masks, and gloves must be 
worn throughout the procedure. Since 
the aspirate should be treated as po- 
tentially infectious material, suction 
canisters and connecting tubing must 
be disposable and changed for each © 
case. 
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@ Three infants with cerebrospinal fluid 
otorrhea and recurrent meningitis due to 
<i Mondini dysplasia have been treated at 

_ Baylor College of Medicine, Houston, Tex; 
39 other. patients with this association 
‘have been described. This review high- 
lights the characteristics and embryologic 
basis of the malformation. The clinical 

evaluation of an infant with recurrent men- 

ingitis is outlined, and the importance of 
brain-stem response audiometry and thin- 
cut computed tomography of the temporal 
bones is discussed. Surgical management 
depends on the functional status of the 
dysplastic ear; usually, a stapedectomy is 
performed and the vestibule is obliterated. 
. Although the surgical failure rate is 30% 
‘after one procedure, early identification of 
the dysplasia and prompt surgical man- 
. agement diminish morbidity and mortality 
and permit early habilitation of the child 
with congenital hearing impairment. 
< (Arech Otolaryngol Head Neck Surg. 
1990; 116:608-6 12) 


F major patterns of congenital 
-inner ear malformation are com- 
monly recognized. These patterns rep- 
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resent points along a continuum, mak- 
ing specific “classification” of a given 
anomaly often difficult. The most se- 
vere aplasia, the Michel, is character- 
ized by complete failure of inner ear 
development. Incomplete formation of 
the bony and membranous labyrinths 
is known as Mondini dysplasia. 
Scheibe dysplasia, the most commonly 
encountered, is characterized by ab- 
normal development of only the mem- 
branous pars inferior. Alexander dys- 
plasia is the least severe type of mal- 
formation and consists of aplasia of 
the cochlear duct; usually only the 
basal turn is affected. 

Typically, these malformations are 
associated with some degree of hear- 
ing impairment. In addition, the Mon- 
dini malformation can be associated 
with cerebrospinal fluid (CSF) otor- 
rhea and recurrent meningitis. Three 
patients with this defect have been 
seen at Baylor College of Medicine, 
Houston, Tex. Two have been previ- 
ously described and are briefly dis- 
cussed here; the third is described in 
detail.’ ? The morphological features, 
clinical. presentation, and treatment 
options are described. 


REPORT OF CASES 


Case 1.—An 18-month-old boy was seen 
after his second episode of pneumococcal 
meningitis. Hearing was absent in the right 
ear with only minimal low-frequency re- 
sponses present in the left. Physical exam- 
ination revealed a pale, bulging right tym- 
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Recurrent Meningitis and Mondini Dysplasia 


panic membrane; following a right myrin- 
gotomy, a profuse flow of clear fluid was 
noted. Middle ear exploration confirmed 
CSF leaking from the oval window. The in- 
cus and stapes were removed, and the en- 
larged vestibule was packed with tempora- 
lis fascia. A small piece of cortical bone was 
used to “cork” the oval window, and the 
middle ear was packed with Surgicel. Re- 


covery was uneventful. At the age of 9 oe 


years, the patient suffered a third attack of 
meningitis; evaluation at that time failed to 
reveal a CSF leak. 

Cask 2.—A 1-year-old boy presented with 
pneumococcal meningitis and bilateral 
acute suppurative otitis media. After bilat- 
eral myringotomies, pus, followed by a co- 
pious flow of CSF, was noted in the right 
ear. Auditory testing showed no response in 
that ear, although in the left a response was 
obtained at 60-dB hearing less. Computed 
tomography confirmed bilateral Mondini 
malformations. At surgery, CSF was leak- 
ing from a perforation in the anterior 
stapes footplate and round-windew mem- 
brane. The incus and stapes were removed, 
and the large dilated vestibule was packed 
with temporalis fascia; the oval and round 
windows were blocked with conchal carti- 
lage. Recovery was uneventful. 

Cast 3.—A 15-month-old boy was seen at 
Texas Children’s Hospital, Houston, after 
his second episode of meningitis. By his- 
tory, he was a term infant who weighed 3.4 
kg and was delivered by cesarean section. 
Meconium staining and aspiration occurred 
at birth, and he was placed on a ventilator 
for the first 2 days of life. By day 4, he was 
discharged from the hospital. He did well 
until 1 year of age, when he developed 
pneumococcal meningitis after an episode 
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Fig 1.-~Thineout computed tomographic scan 
showing characteristic appearance on Mondini 
malformation (left), 


of otitis media. This episode resolved with 
ampicillin sodium therapy. Over the next 2 
months, a continuows regimen of oral anti- 
biotics was used to: treat persistent otitis 
media with effusion. In late January 1988, 
the patient developed another episode of 
acute otitis media, again followed by pneu- 
mococeal meningitis, He was transferred to 
Texas Children's Hespital for further eval- 
uation. 

Physical examination confirmed the 
presence of a left serous otitis. The white 
blood cell count waselevated to 19 x 10°/L, 
and cultures of blbod and CSF yielded 
Streptecoccus pneumoniae, Thin-cut com- 
puted tomographic: scanning revealed a 
Mondini maiformation of the left ear, and 
auditory testing shewed no response to air 
or bone conduction an that side (Fig 1). 

Exploration of the left middle ear re- 
vealed a fluid-filled mucosal sae obscuring 
the stapedia! footplete; clear fluid was leak- 
ing from the sac, Following stapedectomy, 
the enlarged'vestibuie was obliterated with 
temporalis muscle and fascia; the incus, 
used to cork the ovalavindow, was anchored 
in position by themaileus. Inspection of the 
stapes showed an oval-shaped bony defect 
in the footplate (Figs 2 and 3) Postopera- 
tively, the patient did well and has had no 
further episodes of meningitis. 


COMMENT 


In 1791, Carlo Mondini’ presented a 
paper before the Academy of Sciences 
of the University of Bologna (Italy) 
entitled, “An Anatomical Dissection of 
a Boy Born Deaf.” He deseribed an 8- 





Fig 2.--High-power view of the stapes show- 


ing mucosal 
(case 3). 


sac arising from footplate 


year-old boy, born deaf, who developed 
gangrene after he was struck on the 
foot by a wagon; in a few days, he died. 
Mondini immediately applied himself 
“to the examination of the organs of 
hearing, and... was careful to the ut- 
most of [his] ability that not even the 
smallest part should escape [his] dili- 
gent scrutiny.” He noted that the ex- 
ternal and middle ears appeared nor- 
mal but, “As regards to the vestibule, 
there was nothing in its shape which 
indicated any defect, except that it had 
acquired a greater than normal size.” 
The cochlea “was exceedingly flawed. 
According to its nature it makes in its 
ascent two and one-half spirals, and in 
our boy who was born deaf it com- 
pleted only one and one-half with the 
final spiral at the apex missing, and it 
ended in a large hollow corresponding 
to the cavity of the final spiral.” This is 
the first description of combined mem- 
branous and bony dysplasia based on 
an anatomical dissection of the inner 
ear. 

In 1904, Alexander’ described the 
histologic features found with this 
type of malformation, and Sieben- 
mann’ reported another case of incom- 
plete cochlear development associated 
with congenital deafness. He named 
the defect after Mondini. Twenty- 
three years later, Fraser® presented a 
report of a child with bilateral Mon- 
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Fig 3.—Defects in stapes toctplate {case 3). 


dini malformation to the Royal Society 
of Medicine. His clinical description 
suggests that the child had the Wilder- 
vanck form of the KHppel-Feil syn- 
drome. These temporal bone sections 
now reside in the collection at the Uni- 
versity of Zurich (Switzerland). 

Several temporal bone studies have 
confirmed the pathologie changes de- 
scribed by Mondini.” Characteristi- 
cally, the cochlea is flattened and 
shortened, with 1 to 142 turns instead 
of the normal 244 to2% turns. Only the 
basal turn of the cochlea is fully devel- 
oped; the upper turns form a common 
cavity known as the scala communis, 
or the cloaca. The modiolus and os- 
seous spiral lamina are hypoplastic, 
and the cochlear duct is at times di- 
lated and shortened. The stria vascu- 
laris may be atrophied. The organ of 
Corti is often absent, especially in the 
upper parts of the cochlea, and the 
number of spiral ganglion cells are de- 
creased. The endolymphatic duct; ves- 
tibule, and semicircular canals can be 
enlarged; in extreme cases, the vesti- 
bule has a cystlike appearance (Fig 4). 
Many patients also have an abnormal 
stapes. As in cases 2 and 3, there may 
be an anatomieal defect in the foot- 
plate; occasionally, the stapes is totally 
absent. 

Patients with Mondini dysplasia are 
predisposed to developing a CSF leak. 
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Fig 4.--Temporal bone section demonstrating typical findings of Mondini malformation. 


For this to occur, two abnormalities 
must exist. On the medial aspect of the 
labyrinth, CSF must flow quickly from 
the subarachnoid space into the peri- 
lymphatic space. On the lateral aspect 
of the labyrinth, it must then escape 
into the middle ear through a defect in 
the otic capsule. The cochlear aqueduct 
and the internal auditory canal are 
two commonly acknowledged routes 
from the subarachnoid space to the 
labyrinth. Abnormalities of either can 
increase CSF flow into the labyrinth. A 
wide, patent cochlear aqueduct allows 
CSF to pass directly to the scala tym- 
pani, malformed cochlea, and cystlike 
vestibule. Flow through the internal 
auditory canal is possible if the lamina 
cribosa is thin and fragile, as noted in 
some cases of Mondini dysplasia.’ 
From the inner ear, CSF can leak 
through a defect in the otic capsule 
into the middle ear. The most common 
site of leakage is the oval window or 
stapes footplate, although defects have 
been reported in the round window, 
eustachian tube, promontory, fallo- 
pian canal, and hypotympanum. 
Embryologically, Mondini dysplasia 
results from arrested development 
during the seventh week of fetal life. 
Early in the fourth week, the otic pla- 
codes, thickened plates of surface ec- 
toderm, appear on either side of the 
developing hindbrain. As each placode 
sinks into the underlying mesen- 


chyme, an otic pit forms. The edges of 
each pit fuse to create the otocyst, the 
precursor of the membranous laby- 
rinth. A hollow diverticulum grows out 
from this structure and elongates to 
form the endolymphatic duct and sac. 

The otocyst then differentiates into 
a dorsal, or utricular, portion and a 
ventral, or saccular, portion. Three flat 
diverticula grow from the utricular 
portion; their central parts fuse and 
disappear while the peripheral por- 
tions become the semicircular ducts. 
This process is complete by the seventh 
week of gestation. Concomitantly, an 
outgrowth appears from the ventral 
saccular portion of the otocyst. It de- 
velops by spiral growth to become the 
cochlear duct. The duct reaches its full 
length, 24% to 2% turns, by the 10th 
week. 

The mesenchyme around the otocyst 
condenses and differentiates into the 
cartilaginous otic capsule. As the 
membranous labyrinth enlarges, vac- 
uoles appear in the otic capsule and 
coalesce to form the perilymphatic 
space, The cartilaginous otic capsule 
then ossifies to form the bony laby- 
rinth of the inner ear. 

Interruption in this orderly progres- 
sion results in a continuum of inner ear 
malformations. An insult in a 4 week 
embryo leads to the Michel defect. An 
arrest at the end of the seventh week 
leads to a classic Mondini defect, with 
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the cochlea represented by a short 
eurved tube. The Scheibe and Alex- 
ander defects are the result of devel- 
opmental arrests at later times. 

The stapedial footplate defect also 
has a developmental origin. The foot- 
plate consists of two layers: an outer 
lamina derived from Reichert’s carti- 
lage; and an inner lamina, the vestib- 
ular layer, or lamina stapedius, formed 
from the otic capsule. The initial car- 
tilaginous form of the stapes is re- 
placed by three layers of bone: outer 
and inner periosteal layers, with an 
endochondral layer in between. The 
bone is then remodeled in a resorptive 
fashion (23 to 26 weeks) to thin the 
crura and to enlarge the obturator 
foramen. 

The vestibular layer of footplate 
cartilage does not undergo bony re- 
placement, but is preserved as a base 
on which the outer bony layer of the 
footplate is deposited. If the vestibular 
layer of cartilage does resorb, a defect 
results. The outer layer of bone lacks a 
cartilaginous base and develops as 
only a monomeric membrane spanning 
the breadth of the footplate. A fistula 
from the vestibule to the middle ear 
space then results. 

The child with Mondini malforma- 
tion may present to the otolaryngolo- 
gist in several ways. If the malforma- 
tion is bilateral, profound sensorineu- 
ral hearing loss may be the initial sign 
of a congenital defect. If the malfor- 
mation is unilateral, the dysplasia 
may go undiagnosed for years. Occa- 
sionally, patients with normal hearing 
have been reported, but more fre- 
quently, the Mondini ear is clinically 
unreactive, having neither cochlear 
nor vestibular function. 

When a CSF leak develops, find- 
ings depend on the functional status of 
the involved ear. If there is residual 
auditory function, a sudden or fluctu- 
ating sensorineural hearing loss may 
oceur. With residual vestibular func- 
tion, the patient may experience ver- 
tigo and have a positive fistula test. A 
CSF effusion in the middle ear may 
cause rhinorrhea or oterrhea. More 
commonly, however, the effusion is 
asymptomatic and does not cause a 
perceptible conductive hearing loss, 
because the ear is nonfunctional. The 
gravity of the problem than may re- 
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main undetected antil a myringotomy 
is performed, releasing a profuse flow 
of clear fluid (cases 1 and 2). Alterna- 
tively, the CSF efusion may remain 
undiagnosed unti meningitis develops 
as a result of retrograde infection 
through the defect in the otic capsule 
(eases 1 and 3): 

In addition to. tae patients described 
herein, 39 ether patients with Mondini 
dysplasia and meningitis have been 
described'*"» (Table). Age has ranged 
from 2 monthsto 41 years, with 60% of 
patients younger than4 years and 75% 
younger than 10- vears. No sexual pre- 
dilection occurs. Sixty-seven percent 
had aunilateral malformation and 
profound congenital- unilateral senso- 
rineural hearing lass. Most had no 
vestibular symptoms, although formal 
vestibular testirg: was rarely per- 
formed. All but three patients suffered 

_at least two episodes of meningitis be- 

fore the correct wiagnosis was made, 
and two patients had 20 episodes of 
meningitis prior t surgery.“ All pa- 
tients required surgical procedures to 
seal the CSF leax: in 20%, multiple 
procedures were required to correct 
the problem, 

Mondini dysplasia should be sus- 
pected with the clinical triad of con- 
genital (often weilateral) profound 
sensorineural heering loss, profound 
peripheral vestibular weakness, and 
recurrent meningitis. Associated ab- 
normalities such as Klippel-Feil syn- 
drome, Pendred’s. syndrome, chromo- 
somal trisomy aberrations, and Di- 
George syndrome may. be present, 
although Mondini«ysplasia can result 
from treatment with teratogenic 
drugs, like thalidomide, or can occur as 
an isolated finding. 

Radiographi¢e studies and brain- 
stem response audiometry confirm the 

. diagnosis. Thin-cut, high-resolution 
computed tomography is the proce- 
dure of choice; if the presence of a CSF 
leak is questionabie, contrast or radio- 
isotope tracer studies may identify the 

vlocation of the leak. Brain-stem re- 
sponse audiometry should be per- 
formed. to determine the functional 
status. of the malformed ear. 

Surgical intervention is required to 
avoid further ‘complications. The 
method. of elosure-of the-fistula is dic- 
tated by the funciional status of the 
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Patients With Mondini Dysplasia and Meningitis” 


No. of Episodes/ Age, y/ Multiple 












Source, y Site of Lesion Organism Sex Audiomeitry Procedures 
Biggers et al,'° Stapes footplate 3/pneumococcus 2 mo/M 
1973 
















Barcz et al," 8 mo/M NR(L) 


1985 


Stapes footplate 5/pneumococcus 

































































































Stapes footplate 3/not stated 3 y/F NR (R) 
Bottema, 1975 Oval window 3/pneumococcus 7 yr/F Profound 
SNHL C.) 
Carter et al, 1975 Oval window 3/pneumococcus 19mo/M NR (R) 2 
Clark et al,” 1978 Oval window 2/not stated 13 y/M Profound 3 
SNHL (3) 
Stapes footplate 3/pneumococcus 4 y/F Profound 2 
SNHL (3) 
Crook,'* 1967 Stapes footplate 4/not stated 1y/M SNHL (R) 5 
Desjardins Stapes footplate 2/pneumococcus 6 mo/M_ Profound 
et al, 1982 SNHL (R) 
Oval window 1/Haemophilus 6 y/M Profound 
influenzae SNHL (BR) 
Oval window 3/H influenzae, 17 y/F NR (B) } 
pneumococcus 
Elverland and Stapes footplate 3/not stated 11y/M ~~ Profound 
Mair, 1983 SNHL (E) 
Farrior and Stapes tootplate 4/not stated 15 mo/M_ Profound 
Endicott, ” SNHL (B) 
1971 
Freeland. 1973 Stapes footplate 20/not stated 7y/M Profound 2 
and round SNHL (H) 
window 











10 mo/M_ Profound 

SNHL. (R) 

Profound 
SNHL. (E) 


6/H influenzae, 
pneumococcus 


Guindi,'* 1981 





Stapes footplate 















5/H influenzae, 
pneumococcus 


Oval window and 4y/F 
geniculate 
ganglion 


Oval window 


Harrington and 
Birck, 1967 











18 mo/M_ Profound 
SNHL (E) 


Profound 


Harris,’ 1978 2/pneumococcus 



















Hicks et al,” Stapes footplate 3/not stated 4 y/not 







































1980 stated SNHL 
Hipskind et Stapes footplate ‘‘Multiple’'/ 2 y/F Profound 
al,"' 1976 pneumoceoccus SNHL (F) 
Stapes footplate 2/pneumococcus 41 y/F “Deat-mute"” 
Hirakawa et Stapes footplate 6/pneumococcus 16 mo/M Profound 
al,” 1983 SNHL (R) 
Hirther and Stapes footplate 4/not stated 3 y/M NR (L) 
Schindler,” 






1985 














NR (B) 
SNHL (R) 








§/not stated 
2/pneumococcus 


1y/M 
3 y/M 


Stapes footplate 
Stapes footplate 





Kaseff et al,” 
1980 


Komune et al, 












NR (B) 





Stapes footplate 3/H influenzae, 7 yF 





















1986 pneumococcus 
Matee et ai,?* Not reported “Several’/ 20 y/F NR (B) 
1984 pneumococcus 
Manning and Oval window 4/pneumococcus 20 mo/F SNHL (B) 
Gudrun,” 






1983 

























McNab Jones Stapes footplate 2/pneumococcus 2y/M Profound 
and Fairburn,?* SNHL (F) 
1977 
Mitchell and Stapes footplate 2/not stated 13 y/F NR (R) 2 
Ruben,” and round 
1985 window 
Neely,? 1985 Stapes footplate 1/pneumococcus 1y/M NR (R) 
and round 








window 
Stapes footplate 
Round window 















NR (L) 


3/H influenzae tsi 
SNHL (R) 2 


3/streptococcus 


7 yiF 
13 y/F 











Park et al,” 
1982 
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Patients With Mondini Dysplasia and Meningitis (cont)* 








































































case 3 





No. of Episodes/ Age, y/ Multipte 
Source, y Site of Lesion Organism Sex Audiometry Procedures 
Epitympanum 5/pneumococcus 4y/M SNHL (B) 5 

Parisier and Stapes footplate 2/pneumococcus 12 y/M NR (L) 

Birken,” 

1976 
Schuknecht,? Stapes footplate 3/pneumococcus 1y/F Swi 

1980 Stapes footplate 1/pneumococcus 37 y/M NR (R) 
Schultz and Stapes footplate 2/pneumococcus 27 mo/F Severe 

Stool,“ wt SNHL. (B) 

1970 
Stool et al,™® Roof of the 20/not stated 17 mo/not NR (R) 3 

1967 eustachian stated 

tube 
Stapes footplate 4/pneumococcus 10 y/M Profound 2 
SNHL (L) 

Tschiang Stapes footplate 2/pneumococcus 27 mo/F NR (L) 

et al,°? à 

1973 
Vermeersch Stapes footplate 3/H influenzae 29 mo/M NR (B) 

et ai, 

1980 
Present Stapes footplate 2/pneumococcus 15 mo/M Profound 


SNHL (L) 


*NR indicates no response; L, left ear; R, right ear; SNHL, sensorineural hearing loss; and B, both ears. 


ear. If hearing is present, it may be 
possible to stop the leak with a fascial 
graft. If a stapedectomy is performed, 
a stapes gusher may occur and pre- 
clude a favorable outcome. When the 
ear is nonfunctional, the vestibule 
should be packed with fascia, muscle, 
or fat, and the oval window corked 
with bone. Alternatively, the middle 
ear cavity can be obliterated. If the 
initial procedure does not effectively 
seal the CSF leak, repeated surgical 
procedures become necessary. Occa- 
sionally, an intracranial approach is 
required to pack the meatus of the in- 
ternal auditory canal or the cochlear 
aqueduct.’ 


CONCLUSIONS 


The child with a Mondini dysplasia 
is at risk not only for hearing impair- 
` ment, but also for recurrent meningi- 
tis. The diagnosis of the inner ear ab- 
normality requires thin-cut computed 
tomographic scanning. Audiometric 
testing dictates the surgical approach 
necessary to correct the problem. 
Hearing preservation would be ideal, 
but the primary goal of surgery must 
be to stop the CSF leak. 
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The Otolaryngologic Manifestations of 


-Pelizaeus-Merzbacher Disease 


Jeffrey I. Feidman, “(D;.Dona:d B. Kearns, MD; Allan B. Seid, MD; Seth M. Pransky, MD; Marilyn C. Jones, MD 


© Pelizaeus-Merzhacher disease is a 
condition of central nervous system dys- 
myelination. We 4eecribe a familial series 
in which both ofglegic: and taryngologic 
abnormalities were present. The diagnosis 
of this invariably fatal disorder can be 
“made on a clinical and/or pathologic ba- 
gis. As the otolaryngologic manifestations 
are often thefirst#o appear, the consulting 
head and neck surgeon may be essential in 
the initial diagnowiswof this hereditary dis- 
ease. ` 
`. (Arch Otelaryagal Head Neck Surg. 
1990; 116:6 13-6 76) 


he  otelaryngologist-head and 
neck surgeen is often consulted to 
evaluate head and neck manifestations 
_of neurologic disease. Such is the case 
with multiple selerosis and other con- 
ditions that maz initially present as an 
otolaryngologic: disability. Pelizaeus- 
Merzbacher disease (PMD) is an X- 
linked recessive sudanophilie leuko- 
dystrophy in which central nervous 
system myelin fails to mature. The ba- 
sis for the defect is a lack of proper 
myelin. formation rather tian subse- 
quent demyelmasion.’ Tke clinical 
course is: slowly progressive, ulti- 
mately ending im death in the second to 
third decade of life. The present min- 
imal diagnestic criterion is: the obser- 
vation of relling, wandering “nystag- 
mus” at age 4 to months, followed 
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by a delay in motor development. 
Pelizaeus’ in 1885 and Merzbacher* in 
1910 each used the clinical and neuro- 
pathologic abnormalities of one family 
to originally characterize this entity. 
We describe one family with PMD to 
emphasize the otologic and laryn- 
gologic abnormalities that may be 
used in diagnosing this condition. 


REPORT OF CASES 


Case 1.—A white male was born Novem- 
ber 20, 1953.after a normal full-term preg- 
nancy (Fig 1, H-A). He received a tracheot- 
omy at age 8 hours for what was described 
as “laryngeal stridor, probably of neuro- 
genic origin.” He was also soon noted to 
have generalized hypotonia and difficulty in 
swallowing. The feeding problem necessi- 
tated partial feeding by gavage. The tra- 
cheotomy tube was removed after approxi- 
mately 1 month, but had to be replaced 
within a few days due to laryngeal obstruc- 


Patient 1 


B 


tion. The patient was admitted.to a conva- 
lescent hospital for definitive care at age 1 
year 4 months. At that time, the extremities 
were noted to be spastic and there were 
“searching movements of the eyes.” Multi- 
ple efforts to wean the patient from the 
tracheotomy tube failed. Laryngoscopy was ` 
initially performed at age 2 years 1 month 
after the child accidentally extubated him- 
self. The trachea collapsed with each respi- 
ration, indicating the presence of tracheo- 
malacia. The patient suffered cardiopulmo- 
nary arrest on June 9, 1956, aud died at-age 
2 years 6 months of pathologically deter- > 
mined diffuse bronchopneumionia. ‘The 
postmortem examination revealed exten- 
sive and diffuse absence of myelin in nearly 
all white-matter regions except the subcor= 
tical U-fibers (Fig 2). 
Case 2,—The proband in the family was. 
the nephew of patient 1, bern June 29, 1985, 
by repeat cesarean section at 87 weeks’ ges: 


tational age by date, with Apgar scores of 8° 
and 8 at 1 and 5 minutes. Pólyhydramnios > 


O)- Females 
[C] - Males 


A. - Mttected Males 


© - Siblings of +B 


? - Z Meles With 
Suspicious 
Infanzile Death 


Cc 


Patient 2 Patient 3 





Fig 1.—Genealogy of study family. Maternal great-uncles of patients 2 and 3 are designated by 


the diamond. 
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was noted at delivery. The infant had ear- 
ly-onset marked respiratory secretions and 
upper airway noise. Also noted at that time 
were marked hypotonia and no suck reflex 
for the first week. He required frequent 
suctioning for the first 2 weeks, after which 
he was noted to have inspiratory stridor. 
The stridor progressed and the patient de- 
veloped suprasternal and substernal re- 
tractions necessitating otolaryngologic 
evaluation. Nasolaryngoscopy on Septem- 
ber 3, 1985, revealed evidence of vocal cord 
paralysis with no abduction of the true 
cords bilaterally. The anatomic structural 
integrity of the endolarynx was intact. 
Routine infant screening included an audi- 
tory brain-stem response (ABR) performed 
on July 10, 1985. Responses to a click stim- 
ulus (17 per second) at 90 dB HL revealed 
wave I and wave H only in the right ear and 
wave I only in the left ear (Fig 3). Wave I 
latency was 1.30 in the right ear and 1.61 in 
the left ear. Responses were not present 
from the rostral brain-stem generators. At 
examination on October 29, 1985, the pa- 
tient had developed intermittent nystag- 
moid eye movements. He subsequently had 
recurrent episodes of dehydration requir- 
ing hospitalization, retarded motor devel- 
opment, decerebrate posturing, and contin- 
ued rolling eye movements. 

Case 3.—The brother of patient 2 was 
born April 5, 1989, by repeat cesarean sec- 
tion at an estimated gestational age of 39 
weeks, and had Apgar scores of 8 and 9 at 








Fig 2.— Histologic preparation of brain specimen from patient 1. Arrowheads indicate myelin, which 
is limited to the region of the subcortical U-fibers (hematoxylin-eosin, original magnification X40). 


Fig 3.— Auditory brain-stem response to clicks (17 per second) in case 2. Peak latencies for wave | in right ear (left) and 
left ear (right) are indicated. 
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Fig 4. — huditary beain-stem respense to clicks (17 per second) in case 3. Peak latencies for wave 
Lin right ear (top) and teft- ear (bottom) are indicated. 


1 and 5 minutes. The pregnaney was com- 
plicated only by polyhydramnios. The in- 
fant had postdelivery inspiracory stridor 
that responded somewhat to pwsitive pres- 
sure ventilation and racemic epinephrine 
administration, büt ultimately required in- 
tubation. A 3-0 endotracheal tabe was the 
largest: that vould: be passed. Prior to intu- 
bation the true cords were noted to move. 
On examination the child was noted to be 
hyporeflexi¢ and Aypotonic. There was no 
nystagmus in the first week of life. On the 
first postnatal day, the infant underwent 
direct laryngoscopy and ~ bronchoscopy, 
which revealed a normal lower airway and 
normal anatomic larynx. However, on 
lightening of the anesthetic, moderate to 
severe laryngomalacia with prolapse of 
both the arytenoids and the epiglottis into 
the introituswas noted. The-vocal cord mo- 
tion was normal. The patient was extubated 
postoperatively. Twenty-four hours later 
he developed apnea and cyancsis that did 
not resolve with mask ventilation, and thus 
he was reintabated with a 3-0 tube. 

The patient. subsequently wes extubated 
but required gavage feedings for dysphagia. 
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Magnetic resonance imaging (MRI) of the 
brain on the second postnatal day was nor- 
mal. An ABR to a click stimulus (17 per 
second) at 80 dB HL demonstrated wave I 
and wave II only in the right ear and wave 
lI only in the left ear (Fig 4). Wave I latency 
was 1.50 in the right ear and 1.56 in the left 
ear. The patient was subsequently dis- 
charged. 
COMMENT 

Pelizaeus-Merzbacher disease is dif- 
ficult to diagnose in a timely and ef- 
fective manner. It is inherited, yet no 
carrier detection is available.’ Bio- 
chemical abnormalities specific to this 
condition have not been elucidated’, 
amniocentesis is therefore not useful 
in fetal detection. Postnatal diagnosis 
is rare and the average age of detect- 
ability is between 1 year and 18 
months.? This allows uninformed sub- 
sequent conception to occur with a 
50% risk of recurrence in male off- 
spring and a 50% risk of carrier status 
in female offspring. The importance of 


Pelizaeus-Merzbacher Disease—Feldman et al 















neonatal diagnosis and genetic coun- 
seling is obvious. 

The manner of diagnosis itself has 
been a source of controversy. Morphol- 
ogists have stated that it can only be 
made on pathologic grounds,’ confirm- 
ing the diagnosis by newrochemical _ 
analysis of the white matter.’ Others _ 
cite inconsistent neuropathologic And- 
ings and diagnose the cond tion on the... 
basis cf a defined mode of nheritance 
and characteristic clinical picture” _ 
Except in the rare instance in whichan . 
affected individual dies efter birth, 
pathologic evaluation has limited use- 
fulness in immediate counseling. The 
pathognomonic clinical signs also.are 
delayed. We submit that neonatal stri- 
dor, a specific genealogy, and a charac- 
teristic ABR can be used to make a 
presumptive diagnosis. : 

When stridor has been eored. asa 
sign in PMD, it develops between 
birth’ and age 6.weeks.! In-our family 
study the stridor was initially identi- 
fied between delivery and gge 2 weeks. 
In twe additional families in which 
PMD was diagnosed, patients devel- 
oped stridor at postpartum days 8 and 
24.5 Patient 2 in the present investiga- 
tion had laryngeal abductor paralysis i 
as the cause for his stridor. This has 
been previously deseribed n a patient 
who developed stridor at postpartum ~ 
day 2 and had abductor paralysis di- 
agnosed by cinefluorography ‘and 
laryngoscopy 3 months later.’ Patient 
3 suffered from laryngoma/acia, as did 
a child with presumed PMD with an 
infolding of the epiglottis noted on 
laryngoscopy at age 1 year.’ The early 
presentation of stridor in a male neo- 
nate may initiate an otolaryngologic 
consultation. The head and neck phy- 
sician must then take the next logical 
step and recommend an ABR. 

The ABRs of our two tested patients 
were abnormal. The importance of this 
aberration is twofold. The findings 
were made in patient 2 at age 11 days 
and in patient 3 at age 22 days. Thus, 
early suspicions can lead to an early 
diagnosis. These two patients repre- 
sent the earliest documented abnor- 
malities in ABR testing. Previously, 
patients with PMD frem ages 1 
month” to 20: years” have displayed 
the characteristic wave form. 

The second point of significance is 
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that this wave form may act as.a “fin- 
gerprint” for this disorder in the 
proper genealogie setting. De Meirleir 
et al” studied four patients aged 16 
months to 9 years with PMD. In all 
four ABRs, only waves I and II were 
normal, with normal wave I latency. 
This loss of the rostral waves and nor- 
mal wave I latency as seen in our 
patients has also been substantiated in 
other cases of PMD.'2 

This latter reference” is the only 
previous description of PMD in the 
otolaryngologic literature and deals 
primarily with the vestibular findings 
in a 15-year-old boy with spastic ataxic 
diplegia, pyramidal symptoms, optie 
atrophy, and nystagmus. The diagno- 
sis of PMD was suspected because of a 
similar disorder in a maternal uncle 
and maternal great-uncle. The family 
history thus takes on an important 
role in suggesting the proper diagno- 
. sis. In our lineage (Fig 1), note that two 
maternal great-uncles died suspi- 
ciously as infants, reportedly of prob- 
lems related to “bad milk,” and patient 
1 was the maternal uncle of patients 2 
and 3. This pattern is typical of X- 
linked recessive inheritance and 
should be checked in any pedigree of a 
supposed patient with PMD or female 
carrier. 

The electronystagmographic abnor- 
malities of the aforementioned 15- 
year-old boy were of the central type. 
More specifically, the patient exhibited 
failure of fixation suppression, poor 
smooth pursuit, and impaired perfor- 
mance of optokinetic nystagmus at 
high stripe speeds. Electronystagmog- 
raphy during caloric stimulation re- 
vealed a very prolonged slow-phase 
nystagmus with wide eye excursions." 
A 17-year-old boy" with a diagnosis of 
PMD likewise revealed prolonged 
slow-phase duration during rotation 
and caloric stimulation. Thus, while 
the ABR indicates myelination abnor- 
malities of the rostral brain stem, and 
laryngeal abnormalities may suggest 
defects in the upper motor neurons and 
upper brain stem, the electronystag- 
mography points to involvement of 
the brain-stem-cerebellar connec- 
tions. The utility of electronystagmog- 
raphy in the early diagnosis of PMD 
cannot be determined by its reported 








use in these two adolescent cases. Fur- 
ther investigation with infants is 
needed. 

The radiologic evaluation of PMD 
has been recently revived with the 
advent of MRI. Previously, computed 
tomographic scans have been of little 
help in the diagnosis of this disease, 
yielding negative results or abnormal- 
ities only at an advanced stage of the 
disease. Magnetic resonance imag- 
ing has been reported to be useful in 
reflecting histologic myelination 
changes” and even in identifying fe- 
male carriers of the disease.!’ One au- 
thor cautions, however, that although 
the MRI findings may correlate well 
with the pathology of the disease, they 
are by no means specific for it.’* In this 
study, MRI examinations of two pa- 
tients revealed consistent abnormali- 
ties. T,-weighted images revealed ce- 
rebral atrophy and low brain volume, 
and T, images demonstrated reversal 
of the normal gray/white matter sig- 
nal relationships, with white matter 
represented by higher signal intensity 
than the surrounding gray matter. The 
ages of these two patients at the time 
of MRI evaluation were 15 and 18 
years. As previously stated, patient 3 
in our study had a normal MRI evalu- 
ation at age 2 days. This may easily be 
explained by the lack of sufficient dys- 
myelination at this stage of the disease 
and by differences in forms of PMD." 
Magnetic resonance imaging may be 
considered another confirmatory piece 
of clinical evidence in the diagnosis of 
PMD. 


CONCLUSION 


Pelizaeus-Merzbacher disease is an 
X-linked recessive inheritable neuro- 
logic disorder that ultimately ends in 
premature death of afflicted males. 
Female carriers of the disease may 
unknowingly propagate the disease to 
subsequent generations. Early diagno- 
sis enables the parents to plan future 
births appropriately, Therefore, those 
diagnostic modalities and clinical 
signs that manifest early are of prime 
importance. Optic atrophy, mental re- 
tardation, pyramidal syndrome, and 
dystonia all occur primarily in early 
childhood.’ Nystagmus, stridor, and 
abnormal ABR usually develop in the 
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first 6 months. The otolaryngologist- 
head and neck surgeon is essential in 
the timely diagnosis of this cata- 
strophic central nervous system dis- 
ease, 


The authors would like to thank Paul R. 
Wozniak, MD, and the Speech, Hearing, and Neu- 
rosensory Center of Children’s Hospital and 
Health Center, San Diego, Calif, for their assis- 
tance in obtaining clinical data. 
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The Diagnostic Dilemma of Otosyphilis 


A New Western Blot Assay 





Holly H. Birdsall, MD, PaD; Robert E. Baughn, PhD; Herman A. Jenkins, MD 


o Currently, the diagnesis of otosyphilis 
applies to any patient with ctologic symp- 
toms of unknown couse and a positive flu- 
os ‘orescent treponemal antibody~absorp- 

tion (FTA-ABS) tesi result. However, the 

FTA-ABS assay canthave false-positive re- 

sults and does ‘noi distinguish between 

active-and treated disease. The VDRL test, 

which has been used to distinguish inac- 
„tive disease, frequently yields negative 
_ results in patiedts. who are nonetheless 
"given the diagnosis of otosyphilis. A new 

: Western blot assayican eliminate the pos- 
n sibility of @ false-positive result and can 
confirm whether the infection is active. 
This assay was used to diagnose unsus- 
pected active syphilis in a patient believed 
to have autoimmune ear disease. In three 
other cases of suspected otcsyphilis, the 
diagnosis was refuied when the Western 
blot demonstrated that the FTA-ABS result 
was false-positive cr thatthe infection was 
inactive... ; 

(Arch Oteiarynge! Head Neck Surg. 
1990; 116:677-621) 
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yphilis is often considered in the 

differential diagnosis of sudden- 
onset sensorineural hearing loss, and 
both congenital and acquired forms of 
the infection have been implicated. 
No single laboratory test is universally 
accepted as the “gold standard” by 
which the diagnosis of luetic ear dis- 
ease can be confirmed. VDRL reactiv- 
ity has a high false-positive rate 
among patients with collagen-vascu- 
lar diseases. Serum fluorescent trep- 
onemal antibody-absorption (FTA- 
ABS) or microhemagglutination as- 
say-Treponema pallidum (MHA-TP) 
assays are more specific but cannot. 
discriminate between active and 
treated disease. We describe a patient 
with two episodes of sudden-onset sen- 
sorineural hearing loss that were be- 
lieved to have an autoimmune cause. 
Previous physicians who cared for this 
patient considered her reactivity in the 
FTA-ABS assay to be a manifestation 
of a collagen-vascular disorder. How- 
ever, by means of a new Western blot 
assay for serum and cerebrospinal 
fluid (CSF) antibodies to T pallidum, 
we were able to confirm active syphilis. 
We are now inclined to consider her 
ill-defined arthritis, anemia, positive 
test results for immune complexes, 
and sensorineural hearing loss as 
manifestations of syphilis. We report 
this and three other potentially am- 
biguous cases to illustrate the useful- 
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ness of new technologies that are being | 
developed for the diagnosis of syphilis _ 
and to discuss the difficulties in con- 
firming the diagnosis of otosyphilis, 


REPORT OF CASES 


Case 1.—A 48-year-old woman suffered 
sudden-onset, unilateral hearing loss that 
had not resolved despite 2 months of corti-.- 
costeroid therapy. Four moriths earlier, she 
had experienced vertigo and sudden hear- 
ing loss in the opposite ear, but had re- 
gained her hearing after 3 days of high-dose. 
steroid therapy. A positive serum FTA- 
ABS result had been found during the eval- 
uation of her second episode‘of hearing loss. 
Several factors led her physicians to believe 
that this was a false-positive result. Her 
exemplary social situation: and life-style 
made the possibility of sexually transmit- 
ted diseases inconceivable. She reported `` 
that at the time of obtaining her marriage « 
license, she had a positive syphilis test re- 
sult which she was told was false-positive. 
Moreover, she had several signs and symp- 
toms of collagen vascular disease. Two 
years earlier, she had developed anemia, 
fusiform changes of her proximal interpha- 
langeal joints, and mottling of the skin over 
her ankles and feet. Test results were pos- 
itive for eryofibrinogens and marginally 
positive for antinuclear antibodies; C4 lev- 
els were decreased. She was considered to 
have an atypical vasculitis with anemia of 
chronie disease. Prednisone therapy (60 
mg/d) resulted.in resolution of her arthri- 
tis and anemia. At the time of her second 
hearing loss, C4 levels were still low, and 
the conglutinin slide phase assay for im- 
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mune complexes was 150 aggregated hu- 
man globulin equivalents per milliliter 
(AHG Eq/mL) (normal, <5 AHG Eq/mL). 
The cause of her hearing loss was believed 
to be autoimmune. 

On evaluation, audiometric studies con- 
firmed a profound left-sided sensorineural 
loss. Results of oculomotor testing were 
within normal limits, but a 47% left-sided 
weakness was detected by caloric testing. 
Computed tomographic and magnetic reso- 
nance imaging scans of the temporal bones 
revealed no abnormalities. Erythrocyte 
sedimentation rate and results of thyroid 
function studies, complete blood cell count, 
and lipoprotein electrophoresis were nor- 
mal. Results of serologic tests for rheuma- 
töid factor, eryoglobulins, and antinuclear 
antibodies were negative. Serum IgG, IgM, 
and IgA levels were normal without oligo- 
clonal bands. Serum C3 was low-normal at 
0.79 g/L (normal, 0.75 to 1.5¢/L) and C4 was 
0.08 g/L (normal, 0.13 to 0.35 g/L). The Clq 
binding assay for immune complexes was 
negative. The Raji immune complex assay 
detected greater than 1000 ug AHG Eq/mL 
(normal, <12 wz AHG Eq/mL). 

The serum FTA-ABS result was positive 


© © but VDRL and MHA-TP tests were nonre- 


active. Results of serologic tests for human 
immunodeficiency virus were negative. A 
diagnosis of neurosyphilis was considered 
but the patient’s CSF contained normal 
levels of protein and glucose and no cells. 
VDRL and FTA-ABS tests of the CSF were 
both nonreactive. High-resolution electro- 

: phoresis of the CSF revealed no oligoclonal 
bands. 

Case 2.—The second patient was a 75- 
year-old man who complained of light- 
headedness when arising from a reclining 
position. He had arteriosclerotic heart dis- 
ease and insulin-dependent diabetes. He 
had noted a slight hearing loss but no tin- 
nitus. The results of his physical examina- 
tion were essentially normal. Audiometric 
studies showed a mild right-sided low-fre- 
quency sensorineural loss and 40- to 45-dB 
losses for high frequencies in both ears. 
Results of oculomotor testing were within 
normal limits but a 63% left-sided weak- 
ness was detected by caloric testing. Com- 
puted tomographic scans revealed no ab- 
normalities of the temporal bones. The 
erythrocyte sedimentation rate was ele- 
vated at 35 mm/h. A complete blood cell 
‘count showed a mild anemia. Thyroid func- 
tion test results were normal but triglycer- 
ide levels were mildly elevated. Serum IgG 
and IgM levels were normal without oligo- 

-clonal bands. C3 and C4 levels were normal 
and the result of a Clq binding test for im- 
mune complexes was negative. Results of 
serologic tests for rheumatoid factor and 
antinuclear antibodies were negative. A se- 


rum FTA-ABS result was positive. The pa- 
tient stated that he had been treated for 
syphilis approximately 10 and 40 years 
earlier. 

Case 3.—A 39-year-old man complained 
of fluctuating tinnitus, hearing loss, and 
aural pressure during the preceding month. 
He had a 42-dB flat right-sided sensorineu- 
ral loss and a 39% right-sided weakness 
detected by electronystagmography. Sum- 
mating potentials were not elevated. A 
computed tomographic scan of the tempo- 
ral bones was normal. Complete blood cell 
count and triglyceride levels were normal. 
A serum FTA-ABS was marginally reactive 
on two occasions, although the patient de- 
nied being at risk for sexually transmitted 
diseases. 

Case 4.—At age 12 years, this man had 
received intramuscular streptomycin for 
hematuria and topical quinine for tonsilli- 
tis. He first noted decreased hearing and 
tinnitus at age 19 years. When initially 
evaluated at age 32 years he had normal 
acuity below 500 Hz, dropping to a profound 
loss above 1000 Hz in both ears, Tomograms 
of the internal auditory canals were nor- 
mal. Results of serum protein and lipopro- 
tein electrophoreses were normal. A serum 
FTA-ABS result was positive and was con- 
firmed by a second laboratory. A VDRL 
performed by the Regional State Health 
Department Laboratory was negative. The 
patient denied any activity that might have 
led to exposure to syphilis but agreed to re- 
ceive a full course of antibiotic therapy and 
a trial of corticosteroids. However, a friend 
of the patient described to him in graphic 
terms the potential side effects of cortico- 
steroids and the patient elected to termi- 
nate the treatment after only a few days. 
The otologist was not sufficiently sure of the 
diagnosis of otosyphilis to justify encour- 
aging the patient to continue with cortico- 
steroid therapy. 


MATERIALS AND METHODS 


Serum and CSF were analyzed by an 
electrophoretic transfer blotting (Western 
blot) technique for the presence of antibod- 
ies specific for antigens extracted from T 
pallidum.” Briefly, solubilized treponemal 
proteins were separated according to rela- 
tive molecular size by electrophoresis 
through a polyacrylamide gel and trans- 
ferred onto nitrocellulose paper. Strips of 
paper containing a cross-section of the 
fractionated treponemal proteins were in- 
cubated with dilutions of serum or CSF, al- 
lowing specific antibodies to bind to the 
antigen. Bound antibodies were identified 
by peroxidase-conjugated animal antisera 
to human immunoglobulins followed by an 
enzyme-mediated colorimetric reaction. 
Human antibodies specific for treponemal 
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antigens were seen as dark bands located at 
distances along the paper strip that corre- 
lated with the known migration distances 
of treponemal antigens of specific molecu- 
lar weights. A reference serum sample, 
pooled from patients known to have sec- 
ondary syphilis, was diluted and included in 
all experiments as a positive control. 


RESULTS 


Patient 1’s serum contained anti- 
bodies specific for multiple antigens of 
T pallidwm (Fig 1). The presence of 
both IgG (lanes G through J) and IgM 
(lanes B through E) antibodies indi- 
cated an active, ongoing infection. The 
pattern was essentially identical to 
that seen in the positive control serum 
(lanes A and F). Antibodies could be 
found in this patient’s serum even 
when diluted to 1:400 (lanes E and J). 
Specific IgM and IgG antibodies to 
T pallidum were also found in the CSF 
(Fig 2), even when extensively diluted. 

Serum from patient 2 contained only 
antitreponemal antibodies of the IgG 
class (Fig 3; lane D). There were es- 
sentially no antitreponemal antibod- 
ies of the IgM isotype (lane C), indi- 
cating that the infection was not active 
and no further antibiotic treatment 
was indicated. 

Serum from patient 3 (Fig 4) con- 
tained tiny amounts of IgM (lane C) 
and IgG (lane D) antibodies that re- 
acted with flagellar antigens in the 30- 
to 45-kd range. The bands were very 
faint, indicating that the antibodies 
were present in very low concentra- 
tions compared with the positive con- 
trol serum (lane B). Furthermore, no 
more than five antigens were recog- 
nized, compared with over 20 antigens 
recognized in the positive control se- 
rum. Results from patient 4 were the 
same as from patient 3 and are not 
shown. A few very faint bands were 
seen in the region of the 30- to 45-kd 
flagellar antigens only. Thus, both of 
these patients can be confirmed as 
having false-positive FTA-ABS re- 
sults and the diagnosis of otosyphilis 
is disproved. 


COMMENT 


Treponema pallidum cannot be 
grown in vitro; only during the first 
few weeks, when the spirochete can be 
recovered from the chancre, can syph- 
ilis be diagnosed by direet identifica- 
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Fig 1.—Lanes A through E were developed for IgM antibodies and lanes F through J were devel- 
oped for IgG antibodies. Lanes A and F contain a positive control syphilitic serum pool diluted to 
1:100. The first patient's serum was tested in serial dilutions: lanes B and G, 1:50; lanes C and 
H, 1:100; lanes Dandi, 1:200; and lanes E and J, 1:400. Migration distances of known molecular 
weight markers are indicated alang the left margin, 
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Fig 2.—kanes A through D were developed for IgM antibodies and lanes E through H were de- 
veloped fòr IgG antibodies. The first patient's cerebrospinal fluid was tested in serial dilutions: lanes 


A and E, 1:25; lanes 8 and F, 1:50; lanes C and G, 1:100; and lanes D and H, 1:200. Migration 
distances of known molecular weight markers are indicated along the left margin. 


tion of the infecting organism. There- 
after, the diagnosis is determined by 
serologic tests that measure the host 
humoral immune response to the spi- 
rochete: VDRL and rapid plasma rea- 
gin are nontreponemal tests that rely 


on the presence of antibodies that 
cross-react with antigens expressed on 
bovine heart cardiolipin. These tests 
usually become nonreactive 6 to 12 
months after appropriate treatment. 
Patients with systemic lupus erythe- 
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matosus or other ar 
diseases may have persi sently false- 
positive test results. It is believed. that ak 
antibodies cross-reactive with cardio- 
lipin are coincidentally produced dur- 
ing the unregulated immune responses 
characteristic of these conditions. 
Treponemal-specific assays such as 
FTA-ABS or MHA-TP are more sensi- 
tive and more specific, but may remain 
positive for life despite edequate treat- 
ment. Our first patient had a positive 
FTA-ABS result and negative MHA- 
TP and VDRL results. The inconsis- 
tencies in these results were resolved 
by detection of serum antibodies spe- 
cific for T pallidum witha Western blot 
test and illustrate the need for more 
precise assays. The presence of a single 
antibody population zhat is cross- 
reactive with T pallidum: can be suffi- 
cient to produce a positive FTA-ABS 
result. When assayed by the Western 
blot technique, such serum might con- 
tain faint reactivity to only a few an- 
tigens from T pallidum, typically the 
30- to 45-kd flagellar antigens (case 3, 
Fig 4, and case 4). However, for confir- 
mation of syphilis by the Western blot 
assay, one must see multiple antibody 
populations, each reacting with a dif- 
ferent antigen characteristic of T pal- 
lidum. The multiple antibodies found 
in the first two patients’ serum sam- 
ples and the reference positive control. 
serum illustrate the polyclonality of 
the typical antitreponemal response. 
Unlike all previous assays, the West- 
ern blot approach ider:tifies the anti- 
body isotype, indicating whether or 
not the infection is active. Patients 
with primary and secendary syphilis 
have both IgM and IgG antibodies to T 
pallidum.’ After successful treatment, 
only IgG antibodies persist in the cir- 
culation. Our first patient had IgM an- 
tibodies, indicating an active infection. 
It has not been possibie to determine 
how her infection was acquired. She 
had received 2 U of packed red blood 
cells for treatment of anemia 2 years 
earlier, but this is an anlikely vector. 
Her mother had been said to have a 
“false-positive” test for syphilis and 
her father died of a degenerating neu- 
rologic disease. Thus, it was conceiv- 
able that her infection was acquired 
congenitally. However, serum from 
her mother was subsequently tested 
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Fig 3.—Lane A contains molecular weight reference markers. Lane B 
contains the positive control syphilitic serum pool diluted to 1:100 and 
developed for IgG antibodies (IgM antibodies have an identical pattern). 
The second patient's serum was tested for IgM antibodies (lane C) and 


IgG antibodies (lane D) at a 1:100 dilution. 


and showed no evidence of any syphi- 
litic infection, either active or treated. 

What is otosyphilis? There is no 
characteristic clinical presentation; 
hearing loss has been described as 
typically unilateral, bilateral, progres- 
sive, sudden, fluctuating, with abnor- 
mal or normal discrimination scores, 
and with or without vertigo. 83 Pa- 
tients’ otologic symptoms have been 
attributed to congenital or latent 
syphilis, yet they may have no evidence 
of active infection. Most patients have 
other symptoms or stigmata, although 
monosymptomatic disease has been 
described for both congenital and 
acquired syphilis.' The diagnostic eri- 
teria offered by most authors are (1) 
a positive FTA-ABS result and (2) 
the absence of other identifiable 
causes.'*7*!! In many if not the major- 
ity of cases cited, the VDRL result is 
negative. Did these patients really 
have active syphilis? Although the 
-VDRL result may become negative in 
advanced disease, prior to the Western 
blot. assay the VDRL assay was the 
only test that indicated whether the 
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syphilis infection was active. 

Does otosyphilis exist? Some sup- 
porting data can be gleaned from epi- 
demiologic studies. Two large surveys 
have found an increased incidence of 
positive serologic test results in pa- 
tients with hearing loss, although nei- 
ther study is truly randomized. Zoller 
et al’ found positive FTA-ABS results 
in 20 of 306 patients with sensorineu- 
ral hearing loss of unknown cause as 
opposed to 2 of 100 controls. Hughes 
and Rutherford? selected over 400 
“high-risk” patients for serologic test- 
ing from 5439 patients with otologic 
symptoms. Thirty-seven had a reactive 
FTA-ABS result compared with 2 of 
100 controls with presbycusis. The re- 
sults in both of the control patients 
were dismissed as false-positive, 
whereas all positive results in the ex- 
perimental group were assumed to be 
true-positive “by definition” to avoid 
underestimating the incidence of 
syphilis-associated ear disease. No 
justification is given for this investi- 
gational “double standard.” An alter- 
native approach is to ask whether pa- 
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Fig 4.—Lane A contains molecular weight reterence markers. Lane B 
contains the positive control syphilitic serum pool diluted to 1:100 and 
developed for IgG antibodies (IgM antibodies have an identical pattern), 
The third patient's serum was tested for IgM antibodies (lane C) and IgG 
antibodies (lane D) at a 1:100 dilution. 


tients with syphilis have an increased 
frequency of hearing loss. Tamari re- 
ported abnormal audiometrics in 17% 
to 29% of patients with late congeni- 
tal, latent, or asymptomatic neuro- 
syphilis increasing to 78% to 84% of 
those with tabes or paresis.’ In another 
study, 7 of 26 patients with secondary 
or early latent syphilis had abnormal 
auditory brain-stem reflexes and one 
half had high-frequency hearing loss.” 
Not included in these studies were pa- 
tients with syphilitic meningitis who 
had a higher incidence of hearing loss 
as well as involvement of other cranial 
nerves. 

How can the diagnosis of otosyphilis 
be confirmed? Postmortem examina- 
tions of the temporal bones from pa- 
tients with advanced syphilis reveal an 
obliterative endarteritis, osteitis of 
the otic capsule, damage to the organ 
of Corti, dilation of the cochlear duct, 
cellular infiltrate, and occasional en- 
dolymphatic hydrops.’ However, short 
of an autopsy, there is no way to defin- 
itively implicate T pallidum in ear dis- 
ease, and there is a particular dilemma 
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in applying the diagnosis to a patient 
who has hoevidence of active infection. 
The quandary is neatly summarized by 
‘Becker! “1) Does this patient have 
syphilis? 2) Is syphilis causing the 
v eochleovestibular dysfunction?” In the 
- patient with syphilitic meningitis, ex- 
amination of the CSF will reveal ele- 
- vated protein levels and a lymphocy- 
` tosis. However, a distinction is made 
- between neurosyphilis and otosyphilis. 
Evidence of central rervous system 
inflammation is mot required for the 
‘latter diagnosis, and indeed is often 
absent. Perilymph is considered to be 
distinct: from CSF and it is postulated 
that inflammation of the otic capsule 
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presumed otosyphilis. With the in- 
creased sensitivity of the Western blot 
assay, we may find that examination of 
the CSF will offer new diagnostic in- 
formation in the elucidation of luetic 
otitis. 

If spirochetes infect cells in or near 
the inner ear, there may be direct 
damage. An exuberant immune re- 
sponse to the organisms may extend 
the zone of injury to involve adjacent 
uninfected tissues, giving the external 
appearance of an autoimmune process. 
Steroids, the mainstay treatment of 
autoimmune disorders, may also lead 
to improvement when combined with 
antibiotics in the treatment of syphi- 
lis-associated hearing loss.36"'!? In 
light of their shared hypothetical 
pathophysiology, it is not unexpected 
that syphilitic and autoimmune-medi- 
ated ear disease would be difficult to 
distinguish. Our first patient’s pre- 
sumed autoimmune disease process 
can be explained equally well by the 
diagnosis of syphilis. Her previous ar- 
thritis and anemia could have been re- 
sults of syphilis. She lacked many of 
the features commonly associated 
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with autoimmunity, such as an ele- 
vated erythrocyte sedimentation rate 
and the presence of rheumatoid fac- 
tors and antinuclear antibodies. She 
had a persistently decreased C4 level 

and positive Raji and conglutinin as- 
say results for circulating immune = 


complexes. Patients with syphilis fre- 


quently have circulating immune com- 
plexes that may contain beth trepone- 
mal and endogenous hosi antigens. 

The otologist who successfully diag- 
noses syphilis may be unable tọ im- 
prove the patient’s otologic symptoms 
with a course of antibiotics and. ste- 
roids. Response rates vary from 10% to 
75% and are often transient.367).2 
However, treatment may avert. later 
more serious neurologic or cardiovas- 
cular sequelae. The Western blot assay 
allows physicians to: distinguish be- 
tween active and treated disease as 
well as to identify atypical’or subtle 
presentations of the disease. With fur- 
ther study, we may eventually be able 
to fulfill Koch’s postulates and define 
the relationship between T" pallidum 
and sensorineural hearing loss more- 
precisely. 
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PATHOLOGIC QUIZ CASE 1 


Roy R. Casiano, MD; Scott H. Goldberg, MD; Robert Strimling, Miami, Fla 


A 58-year-old white woman pre- 
sented with a 1-year history of dys- 
phagia caused by solid foods. She de- 
nied odynophagia, otalgia, or respira- 
tory difficulties. Physical examination 
revealed lateral oropharyngeal full- 
ness projecting submucosally toward 


the midline and protruding into the 
hypopharynx, below the level of the 
epiglottis. The larynx was uninvolved, 
with normal mobility and laryngeal 
crepitation. Findings of the remainder 
of the examination were normal. 
With the patient under general an- 


PATHOLOGIC QUIZ CASE 2 


esthesia, the mass was excised using a 
neck. approach. The lesion measured 
3.0 em in diameter. Sections of the le- 
sion are shown in Figs 1 and 2. 

What is your diagnosis? 


Roy R. Casiano, MD; Christian L. Otrakji, MD; Robert Strimling, Miami, Fla 


.. A Tl-year-old white woman was re- 
< ferred to Jackson Memorial Hospital, 
Miami, Fla, with a 2-year history of 
intermittent pains in her right tempo- 
ral area and a 2-month history of 


`; @ progressively enlarging nontender 


neck mass in the area of the right 
mandibular angle. Her surgical his- 


tory was significant for a wide local 


excision and radical lymphadenec- 
tomy in the left side of the groin for a 
‘superficial spreading melanoma of the 
left. leg 7 years earlier. The patient had 
“no other complaints. 

Physical examination revealed a 
8 1-em firm, submucosal, ill-defined 
- mass in the right lateral aspect of the 

- pharyngeal wall. The findings of the 


neck examination were remarkable for 


ca fullness at the angle of the mandible 
on the right. There was no other lym- 


phadenopathy noted in the head and 
neck region. Findings of the nasal ex- 
amination were normal. The results of 
the rest of the examination of the head 
and neck, including cranial nerves and 
salivary flow, were within normal lim- 
its. No other suspicious skin or mu- 
cosal lesions or lymphadenopathy was 
found elsewhere in the body. Roent- 
genography of the chest and a liver 
profile showed no abnormalities. 
Computed tomography revealed a 
heterogeneously enhancing mass with 
its epicenter in the right parapharyn- 
geal space. The mass extended from 
just below the level of the nasopharynx 
to the angle of the mandible on the 
right, possibly arising from the deep 
lobe of the parotid gland. A computed 
tomographic scan of the paranasal si- 
nuses was normal. Because involve- 
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ment. of major blood vessels could not 
be totally excluded, magnetic reso- 
nance imaging was performed. T,- 
weighted images revealed an isodense 
right parapharyngeal mass with ill- 
defined borders. The right external ca- 

rotid artery was noted to be coursing 
through the tumor’s anterior aspect. 
Fine-needle aspiration was performed 

(Fig 1). 

The patient underwent surgical ex- 
cision of the mass through a modified 
Blair incision. With lateral mandibu- 
lar retraction and blunt dissection me- 
dial to the mandible, the tumor. was 
easily exposed and resected. It was 
well encapsulated within:the parapha- 
ryngeal space, and encased the exter- 
nal carotid system. 

What is your diagnosis? 
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Figure 1. Figure 2. 


PATHOLOGIC QUIZ CASE 2 











Figure 3. 
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Pathologic Diagnosis; Intramuscu- 
lar angiolipoma. 

Angiolipomas are benign tumors 
composed of varying degrees of matur- 
ing lipomatous and vascular tissue.' 
They were first mentioned in the En- 
glish literature in 1912 by Bowen, who 
described a young patient with multi- 
ple discrete subcutaneous tumors that 
met clinical and histopathologic diag- 
nostic criteria.’ 

Angiolipomas represent 5% to 17% 
of all lipomas. In general, they are 
found in a younger population (<30 
years of age). Grossly, angiolipomas 
feel rubbery and slightly firmer than a 
lipoma. They are yellow to red and may 
or may not be encapsulated, depending 
‘on the specific type. 

Angiolipomas may be subclassified 
into the following two distinct types 
based on clinical and histopathologic 
differences: infiltrating and noninfil- 
trating. Noninfiltrating angiolipomas 
are much more common and represent 
the type described by Bowen. 

Noninfiltrating angiolipoma, also 
referred to as circumscribed angioli- 
poma, presents as a subcutaneous nod- 
ule, or more commonly as multiple 
subcutaneous nodules that rarely ex- 
ceed 4 cm in diameter. Multiple tumors 
are present in 80% of patients, and a 
family history is also sometimes noted. 


Pathologic Diagnosis: Malignant 
melanoma. 

Malignant melanoma is defined as a 
malignant neoplasm of melanocytes. 
Histologically, malignant melanoma 
js. characterized by a proliferation of 

“large polygonal cells with abundant 
cytoplasm. Mitotic figures and pleo- 
morphism are usually present. The tu- 
mor cells typically cluster in nests, al- 
though not in this particular case. The 
nuclei contain prominent nucleoli and 


Clinical and Pathologic Diagnosis 
PATHOLOGIC QUIZ CASE 1 


They occur almost exclusively during 
or after puberty (average age at onset, 
21 years). The upper extremities are 
the most common tumor location, and 
the chief complaint is usually dull pain 
or tenderness to touch, or an uneasy 
sensation. The pain is directly related 
to the amount of vascularity within 
the tumor. 

Histologically, there is a variable 
ratio of mature adipose to proliferat- 
ing capillaries, arranged haphazard- 
ly? A dense connective tissue capsule 
with fibrous septa is evident, often in 
association with the vascular compo- 
nent of the tumor. The vascular com- 
ponent may contain erythrocytes or 
microthrombi. No atypia, pleomor- 
phism, or mitotic figures are present. 
Management consists of enucleation, 
and recurrence is rare. 

The infiltrating variety is much 
rarer, representing less than 10% of 
angiolipomas. The tumors arise in 
deep soft tissue and are usually soli- 
tary. A family history of this type of 
tumor or an association with noninfil- 
trating angiolipomas is rare. Infiltrat- 
ing angiolipomas occur in all age 
groups, but are more common in a 
younger population (mean age at ini- 
tial presentation, 35.5 years).’ Lower 
extremities are the most common site, 
followed by the lower part of the neck 


Clinical and Pathologic Diagnosis 
PATHOLOGIC QUIZ CASE 2 


pseudoinclusions representing en- 
trapped cytoplasm resulting from sec- 
tioning through nuclear membrane in- 
vaginations. Melanin, which is found 
in about half the cases of malignant 
melanoma, is diagnostic (Fig 2): How- 
ever, on standard hematoxylin-eosin 
staining, it can sometimes be confused 
with iron deposition secondary to 
bleeding within a tumor. Specific 
stains for melanin (Fontana-Masson 
stain) and iron (iron stain) can clarify 
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and the shoulders. Angiolipomas of 
the parapharyngeal space, in general, 
are rare tumors.’ Grossly, these tu- 
mors have ill-defined borders and are 
nonencapsulated or partially encapsu- 
lated. Histologically, these tumors are 
also composed of mature lipocytes 
with delicate, proliferating, haphaz- 
ardly arranged blood vessels. How- 
ever, infiltrating angiolipomas are 
characterized by invasion of surround- 
ing skeletal muscle and fibrocollage- 
nous tissues. 

Management of the infiltrating an- 
giolipoma includes wide surgical exci- 
sion with close follow-up. The local re- 
currence rate may be as high as 50%. 
Local recurrences are managed with 
radiotherapy if resection is incom- 
plete.” 
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this issue. When melanin is absent, the 
tumor is called an amelanotic malig- 
nant melanoma. Melanomas may dem- 
onstrate one or more of three cell 
types: epithelioid, spindle, and small 
cell. This particular case exhibited all 
three. Epithelioid cells are large, ap- 
proximately 15 to 20 um in diameter, 
with large nuclei, prominent nucleoli, 
and abundant dusty, tan cytoplasm. 
Spindle cells are characteristically 
elongated and fibroblastlike in appear- -- 
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cance. The less common small-cell type, 
also called nevuslike melanoma cells, 
is roughly 6 to 10 um in width, with 
large nuclei, scant-cytaplasm, and lit- 
“tle or no melanin, These celis are usu- 
cally the most difficult to recognize. 
_ Sometimes, they are found in small 
“groups of three io five, creating a 
somewhat whorled pattern.‘ In the ab- 
sence of melanin, immunohistochemi- 
eal stains, including S100 protein and 
. melanoma. antigen stains, can prove 
‘helpful. A strongly positive S100 stain 
confirmed this diagnosis (Fig 3). 

The pathologic differential diagno- 
sis of melanoma can be easily confused 
with other entities, especially on fine- 
needle aspiration, Jn fine-needle aspi- 

ration, malignant: melanoma charac- 
teristi¢ally demonstrates a single-cell 
pattern as opposed to forming sheets 
of cells, 28 in carcinomas. Nonetheless, 
lacking melanin, the fine-needle aspi- 
rate in this particular case was inter- 
preted as poorly differentiated or un- 
. differentiated tumor, without further 
-gubclassification (Fig 1). Batsakis et al? 
noted that melanomas may be con- 
_ fused with a number of other tumors, 
“including undifferentiated carcinoma, 
lymphoma, and rhabdomyosarcoma. A 
diagnosis of an undifferentiated neo- 
plasm in a patient with a history of 
malignant melanoma should strongly 
‘suggest metastatic disease. 

Also, although eomputed tomogra- 
phy and magnetic resonance imaging 
are undoubtedly invaluable to the sur- 





geon for preoperative anatomical de- 
lineation, metastatic melanoma may 
also be confused with other more fre- 
quent parapharyngeal lesions. A well- 
encapsulated lesion with heteroge- 
neous enhancement may well be a 
salivary gland tumor or metastatic 
carcinoma. Work and Hybels’ found 
that 48% of all parapharyngeal tu- 
mors in their series were benign or 
malignant salivary gland tumors. The 
remainder were neurogenic tumors 
(32% ), vascular tumors (5% ), lympho- 
mas (2.5% ), and miscellaneous lesions 
(12.5%). Other authors have reported 
similar findings.’ 

Primary malignant melanoma in- 
volving the head and neck is most fre- 
quently seen as a cutaneous lesion with 
or without regional lymphadenopa- 
thy.’ In descending order of frequency, 
the face, the neck, and the scalp are the 
most common head and neck sites.** 
Primary mucosal melanoma of the up- 
per aerodigestive tract is uncommon in 
the United States and represents only 
17% to 3.0% of all primary 
melanomas.”* The most frequent site 
of primary mucosal melanoma in the 
upper respiratory tract (excluding the 
oral cavity) is the nasal cavity, in 
which 70% of all lesions occur. The 
paranasal sinuses account for the ma- 
jority of the remaining cases. In the 
oral cavity, almost 80% of all primary 
malignant melanomas occur in the 
mucosa of the maxilla.’ The larynx is a 
rare primary site.” 








Metastatic malignant melanoma to 
the head and neck from a distant pri- 
mary is not unusual. Malignant mela- 
noma is known to seed mieroscopically 
to regional and/or distant sites early 
in its evolution and may require many 
years until its presentation.’ Undoubt- 
edly, if the original histologic sections 
of our patient’s primary lower-ex- 
tremity lesion were available, the his- 
topathologic features would be identi- 
cal, or at least very similar, to those of 
the later presenting parapharyngeal 
metastatic tumor. 
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the ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be sub- 
wutted in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color trans- 
perencies (35 nm preferred). Do not submit color prints unless accompanied by original transparencies. Transpar- 
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-Letters to the Editor 


Antibiotics for Secretory 
Otitis Media 


To the Editor.—The recent. article by 
Thomsen and coworkers’ concludes 
that antibiotics (amoxicillin with cla- 
vulanate potassium—Spectramox in 
Denmark, Augmentin in the United 
States) are effective in the treatment 
of childhood secretory otitis media. 
Among children who had at least 3 
months of unresolving secretory otitis 
media, a l-month administration of 
Augmentin is argued to be more effec- 
tive than placebo treatment. To sup- 
port those claims, in Fig 1 and in 
~ Tables 2, 3, and 4, the authors provide 
various exposures and analyses of the 
‘longitudinal data obtained in this 12- 
month-duration clinical trial that was 
completed in 1986. 

The primary hypothesis, although 
not explicitly stated, seems to be that 
a 1-month antibiotic treatment for pe- 
diatric secretory otitis media as mea- 
sured over a 12-month observation pe- 
riod is efficacious. The critical exami- 
nation of their results suggest that 
this article is scientifically flawed and 
the efficacy conclusion of antibiotics 
cannot be supported with the data 
presented in the article. 

Without having access to the pri- 
mary data of this clinical trial and 
without knowing what statistical tests 
were conducted (in the “Methods” sec- 
tion the authors do not provide any in- 
formation on statistics), the following 
comments will demonstrate some of 
the errors and scientific lapses in the 
article: 

1. The primary end point—time 
with normal tympanogram, measur- 
ing disease-free periods—is shown in 
Table 2 of the article. The authors, 
with the information depicted in Table 
2, assert that there exist “highly sig- 
nificant” differences (P <.0001) be- 
tween the two treatment groups. Close 
scrutiny of Table 2 reveals that, during 
the 12-month period of the study, the 
average number of total follow-up 
days for the antibiotic group and for 
the placebo group were substantially 
different (299 days vs 372 days). Obvi- 
ously, this is either a serious error or 
an impossible claim. The re-examina- 
tion of the significant cure-rate differ- 
ence between the two groups, with the 
additional information from Table 3 of 
the article, shows that the average 
time with normal tympanogram in the 
antibiotic-treated group is not signifi- 





cantly different from what is observed 
for the placebo group (0.494 vs 0.386, 
P > 53). 

Those incorrect conclusions con- 
cerning the primary end point reached, 
by the authors is due to the miscaleu- 
lated disparate periods of observation 
among the two treatment groups and 
is also due to the creation of an artifi- 
cial continuous variable (days) from 
discrete observations in time (status at 
monthly visits). The use of days as the 
measure of end-point analysis hyper- 
inflates the true differences among 
groups. The significant statistical dif- 
ferences as reported would be in error 
if the nonindependence of the succes- 
sive observations on individual sub- 
jects were not accounted for. This 
would apply equally to discrete and 
pseudocontinuous variables. 

2. Recognizing the importance of 
laterality on the outcome, the authors 
show that the antibiotic effect remains 
significant for both unilateral and bi- 
lateral cases of otitis media (Table 3 of 
the article). However, those signifi- 
cant differences may be an artifact, ie, 
creation of a continuous variable— 
days with normal tympanograms 
without correcting for repeated mea- 
sures. Those significant differences 
may not exist among the two treat- 
ment groups if the discrete primary 
data (monthly visits) are not converted 
into a pseudocontinuous variable (days). 
This is illustrated in Table 1, where the 
results are expressed as a proportion of 
time without disease (assuming 365 days 
in the 12-month observation period of 
the clinical trial). As shown in Table 1, 
the authors’ antibiotic efficacy claim is 
not substantiated. 

3. In Table 4 of the article, the 
authors show that the significant effi- 
cacy of antibiotic treatment is present 
for all age groups. They state that 
“there is a highly significant differ- 
ence (P < .0001), with better tympano- 
grams, in all three age groups.” Once 
again, what the authors are claiming 
may be an artifact of data handling as 
explained above. Table 2 shows that no 
obvious and significant antibiotic ef- 
fect is present for any of the three age 
groups in the study population when con- 
servative assumptions are employed. 

4. In Fig 1 of the article, the authors 
summarize the 12-month longitudinal 
data using a cross-sectional analysis, 
ie, the monthly disease incidence. They 
assert that “it is demonstrated in Fig 
1 that the improvement persisted up to 
8 months.” This is incorrect. The close 
examination of this graph in Table 3 
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shows that the authors claim of the 8- 
month (persistent) improvement can- 
not be sustained under statistical con- 
siderations. Of the 12 observation 
points, only 2 (the first and the fifth 
month) show significant differences 
(P < .01). This incidence graph is also 
misleading because it does not provide 
longitudinal information such as one 
may gather from a life-table analysis. 
The graph in Fig 1 is not helpful to an- 
swer the patient response profile. It 
can only be taken as an illustration of 
group differences at monthly visits. 
There seems to be only a short-term 
efficacy (not a persistent benefit) at the 
l-month visit, immediately after the 
termination of treatment. The only 
other significant difference between 
the two groups (the 5-month visit 
delayed effect) is difficult to explain 
by known biological reasons and 
rationale. Moreover, the authors in 
Table 7 of the article clearly demon- 
strate that there are no delayed bene- 
ficial effects due to the antibiotic treat- 
ment. 

This apparent and anomalous dif- 
ference is probably due to the strong 
effect of confounders (not included in 
the analysis by the authors). Con- 
founding factors like the episodes of 
acute otitis media, the new onset of. 
secretory otitis media, upper respira- 
tory infections, treatments with anti- 
biotics, and viral and seasonal effects 
may play stronger influences on the 
outcome than the Augmentin effect. A 
complex analysis, as described in item 
7, may be necessary to understand the 
meaning of this “delayed” effect or 
artifact at the 5-month visit. 

5. In order to describe the differ- 
ences in response profiles between the 
two treatment groups, some form of 
life-table analysis (Mantel-Cox statis- 
tics, Breslow statistics) or event time 
distributions (Kaplan-Meier statis- 
ties) is essential. For good science, the 
following life-tables may be needed: 
(1) first normal tympanogram, (2) first 
abnormal tympanogram after normal 
(recurrence), (3) first acute otitis me- 
dia, (4) first normal tympanogram 
after acute otitis media, (5) second 
acute otitis media, and (6) two consecu- 
tive months with normal tympano- 
grams. 

6. The antibiotic-treated group has 
recurrence problems that require ex- 
planation and further data analysis. 
The first-month difference of 0.30 be- 
tween the two treatment groups is di- 
minished at the second month (0.10, 
see Table 3). That disappearance of 
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Table 1.—Laterality and Proportion of Time With Normal Tympanograms 


antibletic 


Placebo 


Difference 





a561 
_ ka = 29) 


Unilateral 0.398 


{n = 24) 


0.163 





Bilateral 0.382 


(n = 86) 


0.088 





Total 0.386 


0.108 





= (n = 110) 





_ *Significanee levels are based on the conservative assumption of perfectly correlated observations within 


~ subjects. 


Age Group, y 


Placebo 


Difference 





1-3 ve 0.417 


0.072 





0.162 





*Significanse levels are based on the conservative assumption of perfectly correlated observations within 


subjects, 


Months After 
Antibiotic 


Placebo 


0.093 





Difference 





Entry 
: Ow 1" 0.31 


0.30 





043 0.33 


0.10 





052 0.37 
OM? 0.41 
06 0.33 
Onda 0.33 











0.16 
0.06 
0.23 
0.11 








* Computed ‘trom Fig i however, the proportions may not be completely accurate due to the reconstruction 


from a graphio:display, 


+Constant'sample size (n = 111 andn = 110) is assumed for each visit since the authors do not indicate 


changes in sample size irom weit to visit. 


two thirds.of the-cure-rate difference 
between the growps within 1 month 
suggests a significant recurrence prob- 
lem. Unfortunately, the scope of this re- 
currence problerm is difficult to ascer- 
tain because the articlehas no informa- 
tion about patient response patterns. 
This short-term benefit and the recur- 
rence issue have to be answered with 
an appropriate method of analysis. 

7. The primary end point seems to 
be the measure’cf efficacy over a 12- 
month observation period. However, 
efficacy as measured efter the termi- 
nation of treatment appears to be an 
important secondary end point. With 
respect to this second end point, the 
data’ show significant differences 
among the treatment groups at the 
first-month visi (0.61 vs 0.81, 
P< 001). Although noz sustained, this 

ois an important efficacy claim that re- 
quires further prebing. 

A logistic regression type of analysis 
to account for the obvious effects of 
prognostic factors will determine 
whether this observe difference be- 


tween the two groups is largely attrib- 
utable to the Augmentin effect. The 
regression model should include, 
among other factors, entry status as 
well as pre-entry trends (prior 3 
months of data). Factors such as nat- 
ural history of disease in the cohort, 
laterality at pre-entry visits (includ- 
ing all three), hearing loss, and middle 
ear impedance magnitude and change 
(trend) must be considered in model- 
ing the problem. 

For the 12-month primary end-point 
analysis, more complex statistical 
models may be necessary to include the 
effects of confounders (item 4) in addi- 
tion to the prognostic factors. 

8. In this cohort, as shown in Fig 1, 
the natural history of secretory otitis 
media has two distinct patterns— 
large spontaneous cure rate (30%) 
within the first month followed by a 
flat-out incidence during the remain- 
ing 11 months. Both treatment groups 
seem to behave similarly after the sec- 
ond month, with very little extra re- 
missions (see Table 7 of the article). 
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This natural history pattern in the co- 
hort raises several questions. Answers. 
to those may be important to support 
or refute the present conelusions of ef- 
ficacy. Those questions are: (1) What 
was the natural history prior to entry 
in the study? (2) Was it the same for 
both groups? (3) How many subjects 
were originally enrolled to be candi- 
dates? (4) What kind of patients ful- ` 
filled the consecutive 2-month disease 
requirement? (5) What patient’s char- 
acteristics can describe those who 
were enrolled, but later excluded, be- 
cause they had spontaneous cures by 
the third month? (6) What role did 
laterality play in this prée-entry natu- 
ral history? 2 ; , 

These questions are somewhat re- 
lated to “If the present study i8 con- 
ducted with a different natural his- 
tory, would the efficacy claim hold up?” 
For example, if the very same cohort is. 
enrolled with the pre-entry require- 
ment of 4 months of disease, the pla- 
cebo group as shown in Table 3 would 
have only a3% cure rate after 1 month 
into the study (not the 31% as is the 
present case). The response of the 
Augmentin group, under those condi- 
tions, would be entirely different. 
What would be the antibiotic efficacy 
under those circumstances? 

9. The authors chose ear-based 
analysis rather than patient-based 
analysis. In other words, the experi- 
mental unit of this clinical trial is the 
“index ear” and not the “child.” There- © 
fore, the results would be interpreted 
accordingly and conservatively. Usu- 
ally, ear-based analyses inflate the 
“true” cure rates. It is obvious that the 
observed cure in one ear of a bilater- 
ally diseased child is zot the same as 
curing the child (which requires:cure 
of two ears). The extrapolation of in- 
dex ear type of results to clinical effi- 
cacy may not be possible, or at least it 
will need more information about the 
status of the “other” ear. 

The data analysis that includes de- 
pendence or independence of the “in- 
dex” ear status to the “other” ear in 
subjects with both intact tympanic 
membranes at various visits is neces- 
sary before the authors’ conclusions of 
efficacy can be justified. 

10. The authors in this article do not 
reference their three previous publi- 
cations of the same clinical trial. One 
of those publications was based on an 
interim data analysis. This leads to 
several questions: 

(1) Did the interim data analysis ef- 
fect the termination of the study? (2) 
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Is the study population as enrolled and 
completed the same as the target sam- 
ple size as designed? (3) What hypoth- 
eses and what assumptions were made 
to determine the sample size? (4) How 
were the interim analysis results ac- 
counted for in the final data analyses? 
(5) Why did the authors fail to refer- 
ence their previous publications on the 
same data set? (6) Was the study sup- 
ported by a grant or funding from a 
public or private source? 

In conclusion, the scientific lapses 
and the unanswered questions related 
to data analysis discussed above cast 
substantial doubts on the findings of 
this study. Once again, the significant 
and long-term efficacy of antibiotic 


z< treatment for secretory otitis media 


“remains to be proven. 
For the advancement of science, I 
~~ calso suggest that the ARCHIVES should 
adopt the recent editorial policy of the 
Journal of the American Medical As- 
sociation, and request that all authors 
deposit their primary data for the 
record. Such practice would augment 
the freedom of information exchange 
and would provide a valuable resource 
for other interested researchers in a 
given specialty. 
ERDEM I. CANTEKIN, PHD 
Pittsburgh, Pa 
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In. Reply.—Thank you very much for 
giving us the opportunity to respond to 
the letter to the editor from Dr 
Cantekin concerning our study on an- 
tibiotic treatment of patients with 
secretory otitis media. In the middle of 
June, Dr Cantekin requested access to 
our raw data to reexamine our find- 
ings. He considered this to be an un- 
usual request, and so did we. He also 





stated that any findings would be con- 
fidential and shared with us, and that 
we would have the final decision what 
to do with the findings. 

We responded that we would not re- 
lease the many thousands of data, but 
would be interested in reevaluating 
the data according to some specific 
questions of his choice if he would be 
interested. In the middle of October 
1989 we received a letter, dated Sep- 
tember 29, 1989, with a magnitude of 
questions, and expressing delight 
about our willingness to respond. 

With this background, it is with 
some surprise that we receive the in- 
formation that the same questions 
have been addressed to us via a letter 
to the editor in the ARCHIVES. 

Before answering the special points 
we want to repeat and clarify that the 
primary hypothesis was to investigate 
if there was a difference in effect be- 
tween antibiotic and placebo treat- 
ment for 1 month over a 12-month ob- 
servation period. In order to detect a 
20% difference with the significance 
a = 0.05 and 6 = 0.10 (90% power), 127 
patients per group would be needed, 
and were included. 

1. In Table 2 there is, unfortunately, 
a misprint. Time with abnormal tym- 
panogram for amoxicillin-clavulanate 
should read 182.4 days instead of 118.4. 
The total observation period is 363.1 
days and 372.1 days, respectively, thus 
almost identical. The P value .002 is 
based on the correct time period. The 
comment by Dr Cantekin is subse- 
quently inadequate. Furthermore, 
from Tables 3 and 4 it could be seen 
without difficulty that the figure 118.4 
must be erroneous. Dr Cantekin also 
criticizes our use of the exact visit 
dates instead of grouping them to- 
gether by month. We feel that using 
the exact visit dates more correctly re- 
flects reality than creating a rather 
artificial month grouping. The ob- 
served differences are so large that it is 
inconceivable that such a grouping 
would yield a substantially different 
result. 

2. Our comments above also apply to 
Dr Cantekin’s second point. The P val- 
ues in our Table 3 have regrettably 
been mixed up and should read .03, .06, 
and .004 for unilateral, and .02, .09, and 
.001 for bilateral. Time with abnormal 
tympanogram and time to first normal 
tympanogram are different with sta- 
tistical significance in the two treat- 
ment groups. 

3. Our comments for the first point 
apply. As the comparative groups are 
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smaller, the differences between the 
treatment groups are statistically sig- 
nificant in about half the number of 
our calculations (P < .05) and nonsig- 
nificant in the other half (P > .05). 

Weare very much in doubt as to how 
Dr Cantekin has produced the P values 
in Tables 1 and 2, without having 
access to the raw data. With the data 
supplied in the article it is impossible 
to produce such an analysis, and it is 
incomprehensible how he can state 
that P > .10 unless he has used a to- 
tally inappropriate x? test. This test is 
inappropriate because we are not deal- 
ing with dichotomous outcomes, but 
with percentages. 

4. Concerning Dr Cantekin’s Table 
3, the P values produced yield the same 
type of pattern as in the original Fig 1, 
although he manhandles.data. In fact 
we used the whole scale A, C1, C2, and 
B (using Wilcoxon 2 sample tests), as 
this is a more sensitive method. It is in 
fact an inappropriate (although com- 
mon) method to analyze longitudinal 
data by applying statistical tests at 
successive time points, since a consis- 
tent pattern over the time points (as in 
this case) may well not reach signifi- 
cance at the individual time points. A 
more correct method would be to com- 
pare the time to certain events by life- 
table or survival analysis. We used a 
very similar approach by using 
Wilcoxon 2 sample tests for the vari- 
able “time to first normal tympano- 
gram” as well as for “time with abnor- 
mal tympanogram” and the “time with 
normal tympanogram.” In retrospect, 
the “best” variable (percentage obser- 
vation time with abnormal tympano- 
gram) was presented as amean for the 
subgroups but the P values were not 
supplied (they are P = .0056 overall, 
P= 041 for unilateral, and P = .054 
for bilateral infections). 

Furthermore, Dr Cantekin has as- 
sumed that the sample size is constant 
over the period. This is not correct. Our 
figures are based on the actual size at 
each time. The number of patients de- 
creases in the same way in the two 
groups over the whole period, and the 
average monthly decrease is 2.5%. 

Confounders may indeed influence 
the outcome of a trial. In-our trial the 
most annoying confounders were the 
bouts of acute otitis media and other 
infections during the 12-month control 
period requiring antibiotic treatment. 
We have taken this into account, and 
excluded the first tympanogram after 
such an episode; this had no effect on 
the incidence of secretory otitis media. - 
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as depictee in Fig 1. The confounding 
effect of aa antibiotic course is men- 
tioned in ‘the article. 

5. The Lfe-tabie analysis proposed 
by Dr Cantekin igsexactly how we have 
handled the data concerning points 1 
and 2. life-table analysis for points 3, 
4, and 5 could have been produced since 
the information is available. However, 
this was censidered irrelevant for the 
scope of ou” study, and therefore it was 
not mentioned. 

6. We dc not believe that the antibi- 
otic-treated group had recurrence 
problems raore than the placebo group 
had. In Table 7 itis clearly seen that 
the outcome of tyrapanometry in the 12 
months. f5llowing termination of 
treatment is only dependent on the 
tympanometric condition at treatment 
termination, with no difference be- 
tween ant:biotic and plaeeho treat- 
ment. Thisquestien by Dr Cantekin is 
therefore superfluous. 

7. It hae not been the aim of our 
study to carify the importance of a 
large nummer of prognostic factors. 
Most impeetant for the comparisons 
between the groups is that they are not 
different iz any respect. This is also 
what has heen stated in the publica- 
tion. Again we find the question mis- 
leading and irrelevant. 

8. As mentioned in the “Patients 
and Methods” section in our article, a 
detailed secial, family, and patient 

history wes obtained in all patients. 
The two graups were quite comparable 
with regard to age, sex, family dispo- 
sition, social background, previous 
ear-nose-throat-related diseases, and 
season of entry. The mean age was 4.4 
years in beth the active and the pla- 
cebo treatsnent. groups. The natural 
history is cherefore the same in the 
two groups (points 1 and 2); 773 sub- 
jects were: originally enrolled to be 
candidates. and ofthe 269 subjects who 
fulfilled the inclusion criteria, 5 re- 
fused to participate, enrolling a total 
of 264 children in the trial. Those with 
o spontaneows cures by the third month 
had the same characteristics as those 
included insthe study, ineluding distri- 
bution of laserality points 3, 4, 5, and 6). 

9. The camment in Dr Cantekin’s 
point 9 is irrelevant. One ear per pa- 
tient has been studied regardless of 
laterality cf the disease. “In patients 
with bilateral disease, insertion of a 
ventilating tube in the right ear was 
performed,. whereas the left ear was 
included im the stady.” 

10. One -nterim analysis was car- 
ried out aad has been presented at 


three meetings. The analysis did not 
effect the termination of the study 
(point 1). The study population as en- 
rolled and completed is the same as the 
target sample as designed, and the 
sample size has already been described 
above (points 2 and 3). The interim 
analysis has not affected the final anal- 
ysis, and is therefore not accounted for 
in the final analysis (point 4), and it is 
purely for practical reasons (reducing 
the number of references) that the in- 
terim reports have not been cited. 

In conclusion, we want to maintain 
our statement that 1 month of treat- 
ment with amoxicillin-clavulanate 
significantly shifts the individual pa- 
tient from a poor tympanometrie con- 
dition (types C2 and B) to a better con- 
dition (types A and C1), compared with 
placebo treatment. Because a type A 
middie ear condition has a more fa- 
vorable course over a given period than 
a type B middle ear condition, the an- 
tibiotic treatment induces a prolonged 
improvement of the middle ear status. 

JENS THOMSEN, MD, PHD 
Hellerup, Denmark 


A Significant New Contribution to 
Radical Head and Neck Surgery 


To the Editor.—Ward and coworkers! 
introduce a new technology in the ar- 
ticle “A Significant New Contribution 
to Radical Head and Neck Surgery: the 
Argon Beam Coagulator as an Effec- 
tive Means of Limiting Blood Loss.” I 
had the pleasure of hearing Dr Ward’s 
presentation at the American Society 
of Head and Neck Surgery and to see 
the videotape of the instrument “in 
action.” Although I share his enthusi- 
asm for the potential capabilities of 
this new instrument, I would like to 
raise a specific safety issue. 

The argon beam coagulator depends 
on the flow of a stream of argon gas to 
blow away blood and other fluids in 
front of the coagulating current. The 
argon gas stream is described as “gen- 
tle,” but no quantitative information is 
given with regard to its force. My 
question relates to the extent with 
which blood “blown away” from the 
operative field is aerosolized. 

Although there is no similar tech- 
nology with which to compare, we 
know from laser  aerosolization 
studies’ that live bacteria and viruses 
can be recovered from laser plumes. 
Whether viable cancer cells can be re- 
covered is not certain.’ It has long been 
appreciated that tubercular organisms 
can be aerosolized during cadaver dis- 
section. Early in this century many 
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medical students acquired tuberculo- 


sis during gross anatomy class. The — 


recognition that aerosols can carry vi- 
able infectious agents has led to the 
standard laboratory practice of using 
laminar flow hoods for handling po- 
tentially contaminated fluids. 

If the aerosol created by the blood 
“blown away” from the wound does 
contain viable infectious agents, at 
what risk are surgical personnel? Sur- 
gical masks are not designed to filter. 
inhaled air for viruses, and not all pa- 
tients and staff may be wearing masks. 
The Centers for Disease Control, At- 
lanta, Ga, has recommended that eye’. 
protection be worn where there is po- 


tential for splashing body fluids.* How- 


ever, is conventional eye protection : 
adequate for aerosolized infectious 
particles? 

The author’s statement that the ar- 
gon beam coagulator “reduces the op- 
erating teams’ exposure to the pa- 
tient’s blood, tissue, and transfusion 
products” may not take into consider- 
ation aerosolized blood and other body 
fluids. Although it is unlikely that the 
human immunodeficiency virus would 
be transmitted in viable form by 
aerosol,’ there are other agents with 
the potential. Before advocating the 
widespread use of this new technology, 
an evaluation of argon beam coagula- 
tor aerosol content, particulate con- 
centration, and duration should be 
made. The risk to health care providers 
should be carefully assessed and, if 
necessary, appropriate safety precau- 
tions developed. 

MAJ Cari A. Parow, MC, USA 
Washington, DC 
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_ News and Comments 


International Society for the History of 
Otolaryngology: Call for Papers.—If you 
have an interest in the history of med- 
icine, especially the history of oto- 
laryngology, and have material that 
you believe would make an interesting 
: presentation for the annual meeting of 
the Society at the time of the Annual 


* Meeting of the American Academy of 


Otolaryngology-Head and Neck Sur- 
gery, to be held in October 1990 in San 
Diego, Calif, please submit an abstract 
with your potential presentation. Ab- 
stracts should be sent to Loring W. 
Pratt, MD, 37 Lawrence Ave, Fairfield, 
ME 04937. 


Maurice H. Cottle Honor Award.— 
The American Rhinologic Society 
wishes to announce the competition 
for the Maurice H. Cottle Honor 
Award. The manuscript submitted 
should represent basic rhinologic re- 
search. The winner of the competition 
for this award will receive a check for 
$1000 and will be requested to present 
| the winning manuscript at the annual 
scientific meeting, which will be held 


con Saturday, September 8, 1990, in 


San Diego, Calif. Please submit your 
-pnanuscripts to Dr George Facer, Sec- 
» retary, American Rhinologic Society, 
200 First St SW, Rochester, MN 55905, 
by June 1, 1990. 


1991 Research Grants Available.—The 
. Deafness Research Foundation invites 
applications for its 1991 grants in sup- 
port of new research that promises to 
advance our understanding of the 
causes, treatment, and prevention of 


<- deafness and related ear disorders. 


The grants will be awarded to tax-ex- 
empt institutions for projects that will 
‘begin January 1, 1991, with the princi- 
pal investigator of each project a mem- 
~ ber of the staff or faculty of such insti- 
tution. The grants do not exceed 
+ $15 000, and can be competitively re- 
“newed with the same limit for an 
additional 1 or 2 years. Applications 
: -are reviewed for the scientific merit of 
the proposed investigations and for 
- their direct or potential clinical impor- 
tance. The deadline for first-year ap- 
plications is July 15, 1990; for renewal 
applications, August 15, 1990. For full 








information on the grants program, 
and for the required application form, 
contact Walter A. Petryshyn, MD, 
Medical Director, The Deafness Re- 
search Foundation, 9 E 38th St, New 
York, NY 10016. 


Otological Research Fellowship for 
Third-Year Medical Students.—The 
Deafness Research Foundation’s Oto- 
logical Research Fellowship will be 
sponsored by a department of oto- 
laryngology conducting otological re- 
search. Where a unique opportunity 
exists in a related discipline, the fel- 
lowship may be conducted in that dis- 
cipline while maintaining liaison with 
the department of otolaryngology. The 
fellowship would be scheduled as a 1- 
year block of time at the end of the 
third year of medical school—thus re- 
quiring a 1-year leave of absence from 
the medical school curriculum. Appli- 
cations for 1991 funding must be re- 
ceived by November 15, 1990. For more 
information about this fellowship, 
contact: Walter A. Petryshyn, MD, 
Medical Director, The Deafness Re- 
search Foundation, 9 E 38th St., New 
York, NY 10016; (212) 684-6556. 


Election of Officers Announced.—The 
Otolaryngology-Head and Neck Sur- 
gery Section of the Puerto Rico Medi- 
cal Association announces that Pablo 
M. López Baez, MD, and Lionel Fer- 
nandez Lopez, MD, have been elected 
president and secretary, respectively. 


Endoscopic Sinus Surgery: A Continu- 
ing Medical Education Course.—The Of- 
fice of Continuing Medical Education 
of the University of Michigan Medical 
School is sponsoring an upcoming 
course entitled “Endoscopic Sinus Sur- 
gery.” This course, which will be held 
on August 17 and 18, 1990, at the 
Towsley Center, Ann Arbor, Mich, is 
presented by faculty of the depart- 
ments of otolaryngology of the Uni- 
versity of Michigan (Charles F. Koop- 
man, Jr, MD) and Johns Hopkins Uni- 
versity, Baltimore, Md (David W. 
Kennedy, MD) This course is designed 
to give the participant both theoretical 
and practical knowledge concerning 
endoscopic sinus surgery. On both 
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days, course participants will attend ` 
didactic lectures followed by hands-on 
anatomic dissection on cadavers. Fif- 
teen hours of Category 1 credit will be 
offered. For further information, con- 
tact Teresa Mitchell, Program Assis- 
tant, Office of Continuing Medical Ed- 
ucation, G-1100 Towsley Center-Box 
0201, University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(318) 763-1400. 


Symposium on the Medical Problems of 
Musicians and Dancers.—From August 
2 through 5, 1990, The Cleveland (Ohio) 
Clinic Foundation, in joint sponsor- 
ship with the Aspen (Colo) Music Fes- 
tival and the Performing Arts Medi- - 
cine Association, will present a con- 
tinuing medical education program 
entitled “The Eighth Annual Sympo- 
sium on Medical Problems of Musi- 
cians and Dancers.” This course has 
been approved for Category 1 credit 
and will be held at the Wheeler Opera 
House, Aspen. For further informa- 
tion, contact The Cleveland Clinie © 
Foundation, Department of Continu- 
ing Education, 9500 Euclid Ave, Room 
TT-31, Cleveland, OH 44195-5241; 444- 
5696 (local); (800) 762-8173 (other). 


Postgraduate Course in Current Con- 
cepts in Radiology.—Harvard Medical 
School, Boston, Mass, is sponsoring a 
postgraduate course on current con- 
cepts in head and neck radiology, neu- 
roradiology, and neurologic magnetic 
resonance imaging. This course will be 
held from October 1 through 5, 1990, at 
The Lafayette Hotel, Boston. Forty 
hours of Category 1 credit will be 
offered. For further information, con- 
tact the Department of Continuing 
Medical Education, Harvard Medical 
School, Boston, MA 02114; (617) 432- 
1525. 


Federation Announces National Con- 
gress.—The Federation of Otolaryn- 
gology of Mexico announces that. its © 
Twelfth Annual Congress will be held. 
from October 1 through 5, 1990, at 
Monterrey, Mexico. For further infor- 
mation, contact Sergio Decannini, MD, 
Aldama 415 Sur, Monterrey, Nuevo. 
León 64000, Mexico; telephone, 43 1246... : 
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FIRST INTERNATIONAL SYMPOSIUM: 


CONTEMPORARY 
SINUS SURGERY 





Hosted by: Shadyside Hospital Endoscopic Sinus Surgery Center 


Pittsburgh, Pennsylvania 


and co-sponsored by: American Rhinologic Society University of Pittsburgh 
School of Medicine 


Cleveland Clinic Department of Otolaryngology 


Department of Otolaryngology 
& Communicative Disorders 


November 4-6 1990 


WESTIN WILLIAM PENN HOTEL 
PITTSBURGH, PENNSYLVANIA 





Organizing Committee: Emphasis on: 

Mark May, M.D., Pittsburgh, PA Endoscopic Sinus Surgery 
Howard Levine, M.D., Cleveland, OH + Anatomy & Pathophysiology 
David Kennedy, M.D., Baltimore, MD « Case Selection 


Steven Sobol, M.D. Pittsburgh, PA Adults and Children 
Donald Leopold, M.D., Syracuse, NY Surgical Techniques 
Jonas Johnson, M.D., Pittsburgh, PA « Laser 

+ Surgical Results 

« Complications 

« Video Documentations 
» Post-operative Care 


Participating USA Faculty: 
Michael Friedman, M.D., Chicago, IL 
William Panje, M.D., Chicago, IL 
Nigel Pashley, M.D., Denver, CO 


Dale Rice, MLD. Los Angeles, CA Featuring: 

Steven Schaeffer, M.D., Dallas TX e Plenary Sessions 
James Stankiewicz, M.D., Chicago, IL « Panel Discussions 
S James Zinveich, M.D., Baltimore, MD . Video Presentations 


+ Workshops 


Invited International Faculty: » Free Papers 


Prof: Wolfgang Draf, M.D., Fulda, West Germany 
Prof. Toshio Ohnishi, M.D., Tokyo, Japan 

Prof. Heing Stammberger, M.D., Graz, Austria 
Prof. Malte Wigand, M.D., Erlangen, W. Germany 





Call f or Medical Education Department 
Papers: Shadyside Hospital 

: 4 5230 Centre Avenue 
Abstract must received Pittsburgh, PA 15232 


by June l, 1990. (412) 622-2393 





WHEN ANTIHISTAMINE THERAPY IS NOT ENOUGH... 


MOVE OVER ANTIHISTAMINES.. 





Allen & Hanburys” 


DIVISION OF GLAXO INC 3 ry 
a world leader in respiratory care 
Research Triangle Park, NC 27709 
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FOR BECONASE 


Unlike antihistamines, BECONASE acts directly on the 
inflammatory component; providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms?? more 
affective than terfenadine for breakthrough nasal symptoms 
on high pollen count days** 

Safety established for long-term use?* 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
(Monday through Friday, 8AM to 4:30PM, EST). 


BECONASE: INHALATION AEROSOL 
A AU DIPROPIONATE, USP) 


ALSO AVAILABLE: 
NASAL SPRAY 0042% 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 


In two out of four measures of nasal symptoms, P<0.01. 
See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. tCalculated on the dried basis. 


Please consult Brief Summary of Prescribing Information on next page. 
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Beconase* Inhalation Aerosol BRIEF SUMMARY 
fe reserpine dipropionate, USP) 
Nasal Inhalation Only 


Beconase AQ“ Nasal Spray, 0.042%" SHAKE WELL BEFORE USE. 
(beclomethasone dipropionate, monohydrate) 
‘Calculated on the dried basis. For Intranasal Use Only. 





The following is a brief summary only. Before prescribing, see complete prescribing information in Beconase® 
Inhalation Aerosol and Beconase AQ® Nasal Spray product labeling. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ® 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged periods with systemic cortico- 
steroids are transferred to Beconase Inhalation Aerosol or Beconase AQ Nasal Spray. This is particularly important 
in those patients who have associated asthma or other clinical conditions where too rapid a decrease in systemic 
corticosteroids may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and 
orally inhaled beclomethasone increases the likelihood of hypothalamic-pituitary-adrenal (HPA) suppression 
compared to a therapeutic dose of either one alone. Therefore, Beconase Inhalation Aerosol and Beconase AQ 
ae Spray treatment should be used with caution in patients already on alternate-day prednisone regimens for 
any disease. 

i recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive or 
predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may occur, including very 
rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If such changes occur, Beconase 
Inhalation Aerosol and Beconase AQ Nasal Spray should be discontinued slowly consistent with accepted proce- 
dures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients may experience symptoms of 
withdrawal, eg, joint and/or muscular pain, lassitude, and depression. 

Rarely, immediate hypersensitivity reactions may occur after the intranasal administration of beclomethasone. 

anamo rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal application of aerosolized corticosteroids. Although these have not been 
observed in clinical trials with Beconase AQ® Nasal Spray, vigilance should be maintained. 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuation of treatment with Beconase® 
Inhalation Aerosol or Beconase AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping Beconase AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of Beconase Inhalation 
Aerosol or Beconase AQ Nasal Spray may suppress HPA function. 

Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract; untreated fungal, bacterial, or systemic viral 
infections; or ocular herpes simplex. 

For either preparation to be effective in the treatment of nasal polyps, the aerosol or spray must be able to enter 
the nose. Therefore, treatment of nasal polyps with these preparations should be considered adjunctive therapy 
to surgical removal and/or the use of other medications that will permit effective penetration of these preparations 
into the nose. Nasal polyps may recur after any form of treatment. 

As with any long-term treatment, patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over 
several months or longer should be examined periodically for possible changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
nasal septal ulcers, nasal surgery or trauma should not use a nasal corticosteroid until healing has occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with excessive 
doses. Therefore, larger than recommended doses of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray 
should be avoided 
Information for Patients: Patients being treated with Beconase Inhalation Aerosol or Beconase AQ Nasal Spra 
should receive the following information and instructions. This information is intended to aid in the safe and effec- 
tive use of medication. Itis not a disclosure of all possible adverse or intended effects. Patients should use these 
preparations at regular intervals since their effectiveness depends on their regular use. The patient should take 
the medication as directed. It is not acutely effective, and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictor or oral antihistamines may be needed until the effects of Beconase Inhalation Aerosol or 
Beconase AQ® (beclomethasone Se oat monohydrate) Nasal Spray are fully manifested. One to two weeks 
may pass before full relief is obtained. The patient should contact the doctor if symptoms do not improve, or if the 
condition worsens, or if sneezing or nasal irritation occurs. For the proper use of either unit and to attain maximum 
improvement, the patient should read and follow carefully the patient's instructions section of the package insert 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity, Mutagenic studies have 
not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following treatment 
by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with beclomethasone 
dipropionate by the inhalation route 
Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, parenteral (subcutaneous) beclo- 
methasone dipropionate has been shown to be teratogenic and embryacidal in the mouse and rabbit when given 
in doses approximately ten times the human dose. In these studies, beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate was 
administered by inhalation at ten times the human dose or orally at 1,000 times the human dose. There are no 
adequate and well-controlled studies in pregnant women, Beclomethasone dipropionate should be used during 
pregnancy only if Kne paronin benefit justifies the potential risk to the fetus. 

lonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids during 
omg Such infants should be carefully observed. 
jursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. Because other 
corticosteroids are excreted in human milk, caution should be exercised when Beconase (beclomethasone dipro- 
Ronis USP) Inhalation Aerosol or Beconase AQ Nasal Spray is administered to nursing women 
ediatric Use: Safety and effectiveness in children below 6 years of age have not been established 


ADVERSE REACTIONS: in general, side effects in clinical studies with both preparations have been primarily 
associated with irritation of the nasal mucous membranes. 

Extremely rare instances of wheezing, nasal septum perforation, anc increased intraocular pressure have been 
reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 

Rare cases of immediate and delayed hypersensitivity reactions, including urticaria, angioedema, rash, and 
bronchospasm, have been reported following the oral and intranasal inhalation and administration of 
beclomethasone. 

Beconase® Inhalation Aerosol: Adverse reactions reported in controlled clinical trials and long-term open 
studies are described below. Sensations of irritation and burning in the nose (11 per 100 patients) following the use 
of Beconase Inhalation Aerosol have been reported. Also, occasional sneezing attacks (10 per 100 adult patients) 
have occurred immediately following the use of the intranasal inhaler. This symptom may be more common in 
children. Rhinorrhea may occur occasionally (1 per 100 patients) 

Localized infections of the nose and pharynx with C albicans have occurred rarely (see PRECAUTIONS) 

Transient episodes of epistaxis have been reported in 2 per 100 patients. Ulceration of the nasal mucosa has 
been reported rarely. 

Systemic corticosteroid side effects were not reported during controlled clinical trials. If recommended doses 
are exceeded, however, or if individuals are particularly sensitive, symptoms of hypercorticism, ie, Cushing's 
syndrome, could occur. 

Beconase AQ® Nasal Spray: Adverse reactions reported in controlled clinical trials and open studies are 
described below. 

Mild nasopharyngeal irritation has been reported in up to 24% of patients treated, including occasional sneezing 
attacks (about 4%) occurring immediately following use of the spray. In patients experiencing these symptoms, 
none had to discontinue treatment. The incidence of transient irritation and sneezing was approximately the same 
in the group of patients who received placebo in these studies, implying that these complaints may be related to 
vehicle components of the formulation 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 


OVERDOSAGE: information concerning possible overdosage and its treatment appears in the full prescribing 
information. RB2-1006 March 1989 


REFERENCES: 1. Kaliner MA. Pathogenesis of the late phase reaction and the mechanisms of action of cortico- 
steroids in the treatment of allergic diseases. N Eng/ Reg Allergy Proc. 1986;7(3):1-5. 2. Juniper EF, Kline PA, Har- 
greave FE, Dolovich J. Comparison of beclomethasone Oiprapioaaip aqueous nasal spray, astemizole, and the 
combination in the prophylactic treatment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 
1989;83(3):627-633. 3. Salomonsson P Gottberg L, Heilborn H, Norrlind K, Pegelow K-O. Efficacy of an oral anti- 
histamine, astemizole, as compared to a nasal steroid spray in hay fever. Allergy. 1988:43(3):214-218. 4. Beswick 
KBJ, Kenyon GS, Cherry JR. A comparative study of beclomethasone dipropionate aqueous nasal spray with ter- 
fenadine tablets in seasonal allergic rhinitis. Curr Med Res Opin. 1985,9(8):560-567. 5. Knight A, Kolin A. Long term 
efficacy and safety of beclomethasone dipropionate aerosol in perennial rhinitis. Ann Allergy. 1983;50(2):81-84 
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AMA MANUAL 
OF STYLE 


The one to consult 


hether it's a multi-volume work or a 
short article, you'll find the write stuff in 
the AMA Manual of Style. 

This 8th Edition, a major revision, is the stand- 
urd among medical publishers. All major aspects 
of manuscript preparation are covered in five 
sections which outline: @ Preparing an article for 
publication @ Style è Terminology © Measure- 
ment and Quantitation @ Technical Information 
and Bibliography. 

You'll find everything you need to make your 
article a success including: @ Legal and Ethical 
Matters @ Grammar @ Punctuation © Word Use 
© Foreign Words and Phrases @ Diacritics 
© Abbreviations @ Units of Measure @ Numbers 
and Percentages © Mathematics @ Statistics 
© Production and Printing Terms @ Editing-and 
Proofreading Marks è Eponyms @ Nomenclature 
è Greek Alphabet @ Virus Names @ SI Units and 
Conversion Tables è Expanded Collection of 
Graphs and Charts @ Bibliography @ Resources 
for On-Line Databases. 

Next time you have a question about making 
your medical writing more clear, concise and 
accurate, be ready with one simple answer — the 
AMA Manual of Style. Order your copy today! 


1988/377 pp/4351-X/$26.95 
Want it faster? Call FREE 
1-800-638-0672 


from anywhere 
in the U.S. 





Yes, send me copies of AMA Manual of 
Style (4351-X) at $26.95 per copy. If not com- 
pletely satisfied, 1 may return the book within 30 
days at no further obligation (US only). 





Payment Options 
Save postage and handling charges by en- 
closing your payment 


O Check enclosed O Bill me 
O VISA O MasterCard O Am Ex 





Card # Exp. Date 





Signature / P.O. # 


Name 





Address 





City/State/Zip 


Williams & Wilkins 
428 East Preston Street 
Baltimore, MD 21202 
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TREAT OTITIS EXTERNA 





Regaruless uf patnugen” 
or Severity’ 





E 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT 
MIXED INFECTIONS" 


E ELIMINATES MOST CAUSATIVE 
ORGANISMS IN VITRO IN LESS THAN 
15 SECONDS* 


“No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlation with clinical results.) 


References: 1. Ordonez GE, Kime CE, Lpdegraff WR, Glassman JM, Soyka JP. Effective treatment of 
acute, diffuse otitis externa: |. a controlledicomparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-pelymyxin B otic solutions. Curr Ther Res. 1978;23(May supp!):SS3-SS14. 

2 Kime CE, Ordonez GE, Updegraif WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse 
Otitis externa: Il. a controlledcomparison ef hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-calistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. 

3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of 
bacteria and fungi to nonantidiotic and antibiotic otic preparations. Curr Ther Res. 1978;23(May 
suppl):SS29-SS38 
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OTIC SOLUTION 


(hydrocortisone and 
acetic acid otic 
solution, USP) 


VoSoL 


OTIC SOLUTION 
(acetic acid otic 
Solution, USP) 


Please see full prescribing information on next page. 


© 1990 Carter-Wallace, Inc. 
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VoSoL He 


(hydrocortisone and. 
acetic acid otic solution, USP) 


OTIC SoL 
(acetic acid otic solution, USP) 


Description: VOSoL (acetic acid otic solution, USP) is a solution of 
acetic acid (2%), in a propylene glycol vehicle containing propylene 
glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 
acetate (0.015%). 

VOSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 

C,H O;, with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 





tu 
H-C-C-OH 

l 

H 


Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 
11,17,21-trihydroxy-,(11B)-. 


VOSoL and V6SoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 

Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in V6SoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 

Indications and Usage: VOSoL — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 

VOSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 

Contraindications: Hypersensitivity to any of the ingredients. 
VOSoL HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 

Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 

Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 

Dosage and Administration: Carefully remove all cerumen and 
debris to allow VOSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VOSoL or 
VOSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of V6SoL or VGSoL HC. 
every 4 to 6 hours. The wick may be removed after 24 hours but the 
patient should continue to instill 5 drops of VOSoL 3 or 4 times daily 
thereafter, for as long as indicated. 

How Supplied: VōSoL Otic Solution, in 15 mL (NDC 0037-3611-10) 
and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
bottles. 

VOSoL HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
bottle (NDC 0037-3811-12). 

Storage: Store at room temperature; avoid excessive heat. Keep 








container tightly closed. Rev. 5/89 
Distributed by 
WALLACE LABORATORIES 
Division of 


CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humaco, Puerto Rico 00661 
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On Call 


e CME. 

e Diagnostic Support. 
e Journals. 

e Drug Interactions. 
* News. 

e And, more. 


As close as your own PC. 
For more information, call 
1-800-426-2873 





Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine”? 


e better compliance because transdermal 
delivery is more convenient 


Transderm Scop’ 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


P 
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Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking / l 
drugs (including alcohol) capable of causing J; 
CNS effects. Dryness of the mouth occurs Y 
in about two thirds of people. Please - y 

see Prescribing Information on A 
next page before 
prescribing. oe 
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Transderm Scop* 
(formerly Transderm-V) 
Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scép provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scop should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scép should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 

Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 

Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 

PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scdp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
fats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scép should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

Itis not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scōp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scōp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scōp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scdp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Sc6p disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scép disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


CIBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop® demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine” 
(P>0.05). 


659-5065-A © 1988, CIBA. 





and office 
productivity... 


What you 
don’t know 
can hurt you. 


To run an efficient practice, 
you need a staff that can take 
good care of patients and 
business. The AMA offers help 
with a series of workshops for 
you and your staff. 


Insurance Processing and 
Coding explores Medicare and 
other third-party payers and 
ways to get full, prompt pay- 
ment. Introduces ICD9 and 
CPT-4 coding systems. 


ICD-9 Coding for Doctors’ 
Offices unlocks the complex- 
ities of ICD-9 coding and 
opens the door to faster 
Medicare claims processing 
and payment. 


Advanced CPT-4 Coding 
explores the challenges of 
CPT- 4 coding and the most 
common coding errors. 


The Business Side of Medicine 
provides systems and pro- 
cedures for improving the 
management and operation of 
a medical practice. 


Medical Collections 
Management covers 
collections policies 
and procedures — 
what works and what 
doesn’t. 





Call 


1-312-645-4958 


for the workshop location 
nearest you. 





br Rhinorrhea and Congestion’ 


e 
Multi-Patient 
Prescription 


B.1.D. Titratable Tablets 
B.1.D. RYNATAN -S* 


2YNATAN #22 


ITRATABLE TABLETS 


ch capsule-shaped tablet comtains: phenylephrine tannate, 25 mg; 
orpheniramine'tannate, 8 mg-pyrilamine tamnate, 25 mg. 


ent pending. RYNATAN"-S is the combinatior of RYNATAN* Pediatric Suspension 
oz) and a 10 mL calibrated ora} syringe. 


ien used for symptomatic relief of coryza and masal congestion in allergic rhinitis or 
:common cold. 


‘ase see the following page for prescribing infarmation. 


e Convenient Oral Syringe 
e By Prescription Only 


RYNATAN- 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Wy) WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
© 1989 Carter-Wallace, Inc. 7, Cranbury. New Jersey 08512 





_ RYNATAN 22 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 
"B.I.D 
s . . 


RYNATAN- 


PEDIATRIC SUSPENSION © PA 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 6 
g. 





chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 m 


Description RYNATAN® is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8mg 
Pyrilamine Tannate 25mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 2mg 
Pyrilamine Tannate 12.5mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


s Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
Capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 

How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 

RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-30°C (59°F—-86°F); protect from freezing. 

*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) anda 
10 mL, calibrated, oral syringe. 
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CLASSIFIED 
INFORMATION 
Regular Classified 1 Time 3 Times 
; or more” 


Cost per word $1.35 
< Minimum 20 words. per issue 


“In order tosar tha three-amne rate, your ad must be placed 
and prepaid atthe sane tiroe for three or more issues. 


$1.50 


Classified. Display 1Time 3 Times 
Full page $555 $511 
Two-thirds page 475 437 

: One-half page 419 386 
< One-third page 333 306 
| One-sixth page 222 204 
Column inch 50 45 


Minimum'display ad: one column inch 
12-time rate available on request. 


Closing Date 


The 25th of the second month prior to the issue 
udate. Example: The Nevember issue closes Sep- 
tember 25th. No ads ean be cancelled after the 
closing date. 


NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispectaity group. is reeruiting physicians 
in a variety of specialties for positions 
throughout our bewutiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position iscurrentiy available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilities. 





Members of ourlarge, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement pregram. 

To inquire about tbis and other apenings 
with our successful, growing medical group, 
send CV to: Richmowd Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-2949, We are an equal 
opportunity employer. 

e% 
BAISER PERMANENTE 
© Good PeoplesGood Medicine 



























fied Advertising ——________ 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851: in Florida 800-553-8288: Local 813-443-7668. Please do 
mot send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: - 
.c/o AOTO, P.O. Box 1510, Clearwater. Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 





OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excelient 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489, 


OTOLARYNGOLOGIST 
Board-certified or Board-eligible 
Otolaryngologist to join a busy, 
young, established solo practitioner 
in a growing community with 
excellent schools, housing and all 
recreational activities. Modern, well- 
equipped office located 60 miles 
southeast of Chicago. 


Competitive salary and benefits. 
Please send curriculum vitae to: 
Mohammad K. Arab, MD, F.A.C.S. 


1300 State Street, Suite 2C 
LaPorte, IN 46350 











OTOLARYNGOLOGIST — Virginia, Modern 153- 
bed acute care hospital has an excellent opportunity 
for a board-certified/-eligible otolaryngologist. 
Medical service area population of 55,000. New 
office building available. Very competitive finan- 
cial package and relocation. Beautiful mountainous 
plateau area 50 miles from Roanoke, with exceptional 
cultural, educational and recreational opportunites. 
Contact: Assistant Administrator, P.O. Box 759, 
Pulaski, VA 24301. (703) 980-6822. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


OTOLARYNGOLOGIST 
Board-certified/board-eligible otolaryngolo- 
gist needed for busy four-person practice in 
Milwaukee. Outstanding opportunity in well 





known group practicing all aspects of our 
specialty. Send CV to: 
RUSSELL S. YALE, MD 
10520 North Port Washington Road 
Milwaukee, WI 53092. (414) 241-8000 








OTOLARYNGOLOGIST — Board-certified or board- 
eligible, Otolaryngologist to join a busy, established 
solo practitioner, in a growing community in 
Washington state, on scenic Whidbey Island near 
the San Juans. Excellent schools, housing, recrea- 
tion and shopping in immediate area. Modern, well 
equipped clinic with satellites, close to area hospi- 
tals. Competitive compensation package. Send cur- 
riculum vitae to: W. Neal Manor, MD, Inc., P.S., P.O. 
Box 1016, 80 North Main, Coupeville, WA 98239. 
Telephone: (206) 678-6914. 


PLEASE NOTE —Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





































CALIFORNIA — Santa Barbara 
72-physician, multi-specialty group seeks 
BC/BE ENT physician to join busy practice. 
Excellent compensation and benefits package 
including maipractice insurance, CME and 
educational allowance. 
Send CV to: Barbara Volk 

Santa Barbara Medical Foundation Clinic 
P.O. Box 1200, Santa Barbara, CA 93102. 


















MAINE COAST Otolaryngoiogist -= Private practice’ 
for well-qualified, motivated ENT physician. Guar- 
anteed cross coverage. Campus office space with 
new equipment. Affiliate with 106-bed, medical 
referral center. Live and work in beautiful anddesir- 
able coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 






















OTOLARYNGOLOGY Consultants of Memphis - 
Expanding three doctor group seeks facia! plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed. offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years, Please direct inquiries and CV to: Thomas E. 


401, Memphis, TN 38103. : 































Long, MD; Rande H, Lazar, MD, 848 Adams, Suite 


OTOLARYNGOLOGIST 
Durham, North Carolina 


Private Eye, Ear, Nose and Throat Hospital. and Clinic 
in Piedmont, North Carolina looking tor fourth oto- 
laryngologist in busy private practice: with academic 
affiliation. Prefer otology background. Please send. 
curriculum vitae or calt: Charies H. Mann, MD, Depart- 
ment of Otolaryngology, McPherson ‘Hospital, 1110 
West Main Street, Durham, NC 27701. (919) 682-9341. 





WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general otolaryngologist to join three- 
person department. High-growth, white collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more information, please send CV to: Glenn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Main Street, Walnut Creek, CA 
94596. EOE. 


OTOLARYNGOLOGIST (head and neck oncologic 
and reconstructive surgery). Unlimited practice and 
research opportunities in active, high volume, multi- 
disciplinary head and neck cancer program in 
university-based hospitals. Exceptional lifestyle 
and investment opportunities in sun belt community 
at assistant, associate or professor level; salary 
commensurate with appointment. Applicants should 
have major interests in reconstruction and exenter- 
ation in patients with head and neck cancer, as well 
as interest in general otolaryngology. Send CV to: J. 
Gail Neely, MD, Chairman, Department of Otorhino- 
laryngology, University of Oklahoma Health Scien- 
ces Center, P.O. Box 26901, Oklahoma City, OK 
73190. Telephone: (405) 271-5504. Equal opportuni- 
ty employer. 


PART-TIME PEDIATRIC otolaryngologist, Depart- 
ment of Otolaryngology-HNS, indiana University, 
School of Medicine. Candidates should be board- 
certified and have completed a pediatric fellowship 
with interest and prior experience in research, 
teaching and patient care. Send curriculum vitae to: 
R.T. Miyamoto, MD, Professor and Chairman, 702 
Barnhill Drive, Suite A-56, Indianapolis, IN 46202- 
5230. (IU is an EEOC employer.) : 








PEDIATRIC OTOLARYNGOLOGIST — Unlimited 
practice and ‘research opportunities as chief of 
pediatric otolaryngology in large, free-standing, 
‘university-based pediatric hospital. Exceptional life 

style'and investment opportunities in sun belt com- 
) munity. Assistant, associate or professor level: salary 
commensurate with appointment. Send CV to: J. 
‘Gail Neely, MD, Chairman, Department of Otorhino- 
jaryngology, University of Oklahoma Health Sci- 
ences Center, P.O. Box 26901, Oklahoma City, OK 
73190. Telephone: (405) 271-5504. Equal opportuni- 
ty employer. 


PHYSICIAN having a strong academic interest in 

vestibular and/or ocular motor systems is sought at 
the assistant/associate professor level. A joint tenure 
c appointment in the Department of Otology and 
Laryngology, and the Department of Neurology, 
Harvard Medical School is envisioned, Activities 
include: seeing patients complaining of imbalance, 
interpretation of vestibular diagnostic tests, and ves- 
tibular/ocular motor research projects. Candidate 
should demonstrate ability to generate grant fund- 
ing. Please contact: Conrad Wall, HI PAD, Vestibu- 
lar Lab; or Robert Levine, MD, Eaton Peabody Lab, 
Massachusetts Eye & Ear infirmary, 243 Charles 
Street, Boston, MA 02114. 


Sfo CENTRAL CONNECTICUT — Excellent opportuni- 


ty to purchase well established general otolaryngol- 
ogy. practice. Fully equipped and staffed office 
associated with a major area hospital. Current will 
assure a smooth transition. Principles only. Box 
#404, c/o AOTO. 


LUCRATIVE ENT PRACTICE with subspecialty in 
allergy. Twenty years in business — large patient 

“flow. Fast growing urban area, good schools, thirty 
f- minutes west of Chicago. This practice for sale. Will 
consider an associate for 3-5 years. Box #405, c/o 





Otolaryngologist 


BC/BE — Associate 
with well-established 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from 
Napa Valley in 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 


Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send CV to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 


Minnesota— Otolaryngology | 


Multi-specialty clinic 
located in beautiful lake country seeks 
otolaryngologist to join 
group practice. 


Excellent salary and benefits 
leading to early 
ownership opportunity. 


Contact: Michael Pfeifer 


MESABA CLINIC 


1814 14th Avenue East 
Hibbing, MN 55746 
Call collect: 

(218) 262-3441 


STANFORD UNIVERSITY MEDICAL CENTER 


FULL-TIME FACULTY POSITION 
ASSISTANT PROFESSOR 


The Division of Otolaryngology/Head and Neck Surgery, Stanford Uni- 


versity Medical Center is seeking to fill an incremental full-time position. || 


at the assistant professor level. Applicants should be eligible to become © 


board-certified or board-certified in otolaryngology with a subspecialty — | 
interest in otology. The successful applicant should have an interest in ‘| | 


developing a strong clinical program in otology/neuro-otology and have be 
demonstrated potential for research and teaching. Approximately 60% of 
the applicant's time will be devoted to clinical care and teaching, and 40% 
to research. Although not mandatory, a fellowship in otology/neuro- 
otology is desirable. Applications for the position will be accepted until : 
November 1990. Starting date of the position to be negotiated. 


Stanford University is committed to increasing representation of women. |’ 
and members of minority groups on its faculty and particularly encour-.| | 
ages applications from such candidates. 


Letters of inquiry and curriculum vitae should be sent to: 
Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 


STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 














The Massachusetts 
Eye and Ear Infirmary 





Academic Position | 















in ee 
Otolaryngology 


The Department of Otolar- 
yngology of the Boston 
University School of Medi- 
cine seeks a full time, Board. 
certified otolaryngologist 
with a primary interest in 
otology/neurotology for July 
1, 1990. A strong interest in 
research and teaching is 
desirable. Please send in- 
quiries and curriculum vi- 
tae to: 


Nabil S. Fuleihan, MD. 
Department of 
Otolaryngology A 

Boston University | 
School of Medicine —_/ 
88 East Newton Street | 

Boston, MA 02118 


Boston University is an equal — 
opportunity employer. Qualified 
female and minority applicant 
are encoüțageä to apply: 


Harvard 
Medical School 


seeks a 


PEDIATRIC 
OTOLARYNGOLOGIST 
at the 
Instructcr/Assistant Professor Level 
: Requirements include board-certification, fellowship training 


| | orother experience in pediatric otolaryngology, and abilities in 
| clinical or basic research. 































































Contact: Roland D. Eavey, MD 
Massachusetts Eye and Ear Infirmary 
243 Charles Street 
Boston, MA 02114 


The Massachusetts Eye and Ear Infirmary is an equal opportunity/affirmative 
action employer Female and minority candidates are encouraged to apply. 















































Pediatric 
Otolaryngology — 
Fellowship 


Available July 1991: One year of -f 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgens 
and endonasal surgery. 


Opportunities for basicand/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package ‘is available. 


AUDIOLOGIST 
University of Miami 


The Department of Otclaryngology is seeking a second experienced 
doctorate level audiologist to supervise new clinical programs in cochlear 
implantation, vestibular testing and intraoperative monitoring. Responsi- 
bilities also inclade clinical research and teaching. 


This position is tenure earning. Academic rank and salary will be com- 
-~- mensurate with the candidate’s experience and qualifications. 


The department is expanding with the creation of a new otology division 

and an ear institute is in the advanced stages of development. This pro- 

“gram has strong support from the medical school administration, the 

|| Miami otololaryngclogy community, and the citizens of Miami. The 

| successful candidate willalso enjoy the opportunity to live and work in one 
of the world’s great cities. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training. 


OM 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology.: 
Le Bonheur Children’s Medical Center.) 
Memphis, TN 38103 


Submit a CV and letters of reference to: 


Thomas J. Balkany, MD 
Professor and Vice-Chairman 
Department of Otolaryngology (D-48) 
_ UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
P.O. Box 016960, Miami, FL 33101 
“The University of Miami i is an affirmative action/equal opportunity employer. 













































Otolaryngologist 


Board-certified/-eligible otolaryngologist 
needed as associate to join an active four- 
physician section of otolaryngology, 
practicing all aspects of modern 
otolaryngology. 





This 200-physician, multi-specialty clinic 
serves as a referral center for surrounding 
areas of northeastern Pennsylvania and the 
Southern Tier of New York State. Affiliated 
with progressive 366-bed hospital. State-of- 
the-art diagnostic and operative equipment 
available. Medical school teaching affiliation 
provides a stimulating environment. 


Area provides attractive living conditions 
with ample seasonal recreation 
opportunities. Easy access to major 
metropolitan areas. Excellent salary and 
fringe benefits, 


Respond with curriculum vitae to: 
GUTHRIE CLINIC 
Sayre, PA 18840 © (717) 888-5858 


ATTENTION: 
G.V. Ippolito, Vice President 





The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our multispecialty group practice is a successful partnership 
composed of and managed by SCPMG physicians. 

Due to our recent growth, we are currently accepting 
applications from board eligible/certified ENT/Head & 
Neck Surgeons for clinical positions at Kaiser Permanente 
Medical Centers throughout Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (800) 328-5278. 
If calling from outside of California, please call.(800) 
341-7946 or send your curriculum vitae to: Irwin P 
Goldstein, M.D., Associate Medical Director, SCPMG, 
Dept. 016, Walnut Center, Pasadena, CA 91188-8013. 


Equal Opportunity Employer M/F/H 
KAISER PERMANENTE 
Good People. Good Medicine. 
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FELLOWSHIP 
IN | 

PEDIATRIC OTOLARYNGOLOGY 
JULY 1, 1991 


A two-year fellowship program is available con- _ 
sisting of one year devoted to clinical activities anda- 
second year devoted to research activities. 

The clinical fellowship year will involve intensive 
experience in all phases of ear, nose and throat 
diseases in children, including otology, rhinology, 
bronchoesphagology, head and neck reconstructive 
surgery and training in cleft palate related problems. 

The aim of the research fellowship, sponsored by 
the National Institutes of Health (NIDCD), is for the 
trainee to develop skills in clinical and laboratory 
research which will be utilized to his/her career in 
academic pediatric otolaryngology. Requirement: U.S. 
citizen or permanent resident. 

The fellowships are under the direction of 
Charles D. Bluestone, MD and Sylvan E. Stool, MD. 


Contact: 


Department of Pediatric Otolaryngology 
CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children’s Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 




























Find The 
Physician You Need Now! 


The Archives of Otolaryngology’s classified recruitment advertising 
section is seen precisely by the physician you need — all otolaryngolo- 
gists and head and neck surgeons. A total targeted physician audience 
of over 12,000. 

Find the physician you need now, Send us your advertising order today, 
Just complete the coupon below and attach your typewritten copy. The 
next available issue is July which closes Friday, May 25th. 


The classitied rate is $1.50 per word for one issue, For three issues 
or more, the rate is $1.35 per word per issue, Minimum classified ad is 
20 words. 


times, beginning with the Ww. issue, 


Place my ad under the heading 


wien tO COVEr full payment 




















Send all copy and payments to: 


archives of sM 
Otolaryngology — oF) 
Su Oe 
Head. Neck Surgery WES 
Classified Department 
- P.O. Box 1510; Clearwater, Florida 34617 
National. (800) 237-985} 
Florida (800) 553-8788 © Local (813) 443-7666 























SS HE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 


THE HEARING AID—————— 


The Quantum* is a miniature, peri-tympanic, canal-style hearing aid 
designed to fit 90% of the population. Plus, it's prefabricated with a 
soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum® is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum is also one of the best sounding hearing aids avail- 
able on the market today. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum® sounds more 


= HE SYSTEM 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 


















‘maw VOROBA HEARING SYSTEMS 
J asubsidiary of Bausch &Lomb 


14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





©1989 Voroba Hearing Systems 


— HISMANAL 


CASTEMIZOLE)™ 
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JJ 
JANSSEN 


PHARMACEUTICA 
Piscataway, NJ 08854 


© Janssen Pharmaceutica Inc. 1989 JPI-HS-063-R 
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orolarnigology— a 
Heads Neck Surgery _ 


Communicative Disorders Facial Plastic & Reconstructive Surgery 





Open (External) Rhinoplasty 
Demineralized Bone: Implant Resorption 
Tonsillectomy in Children Under 3 
Laser Photodynamic Therapy 
Uncontrollable Epistaxis 
Methylprednisolone in Acute Vertigo 
Hearing Loss in Turner Syndrome 


Hospital Readmissions and DRG 


Official Publication for 
American Academy of Facial Plastic and Reconstructive Surgery, 
American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 
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standard in tube feeding with 
a blend of oat and soy fiber. 


M-K32 © 1990 Bristol-Myers Squibb Company, Evansville, {ff 
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We're serving up what we believe is the ultimate 
isotonic tube feeding. Ultracal. The only tube 
feeding with a unique, dua/source of dietary fiber 
which more closely simulates a normal diet and 
helps to normalize patients’ bowel function. This 
dual fiber formulation even flows more freely than 
single source fiber formulas to prevent clogging of 
tubes and to enhance tube administration. 

Ultracal meets the recommendation of an FDA- 
appointed Expert Panel on Dietary Fiber by providing 
13.6 grams of dietary fiber per 1000 Cal* 

But there's more to Ultracal than just fiber. There’s 


* Life Sciences Research Office, Federation of American Societies of Experimental Biology: 
Physiological Effects and Health Consequences of Dietary Fiber. Washington, DC: Center for 
Food Safety and Applied Nutrition, Food and Drug Administration, Department of Health and 
Human Services, 1987. 

**Jevity is a registered trademark of Ross Laboratories 


100% of U.S. RDAs for vitamins, minerals and 
protein (from 100% caseinates) in just 1,250 Calories 
(fewer calories than Jevity®).* * And Ultracal supplies 
added ultra-trace minerals, plus taurine and 
carnitine, for more complete nutrition. 

For more information about Ultracal, or any 
other Mead Johnson Enteral Nutritionals, call 
1-800-892-9201. 


Mead Himen 


ENTERAL NUTRITIONALS 
Mead Johnson Nutritional Group 
oa A Bristol-Myers Squibb Company 
Evansville, Indiana 47721 


75 YEARS OF CATERING TO YOUR PATIENTS’ 
NUTRITIONAL NEEDS. 














LARYNGOSCOPES 
for patients with disturbance in reclination of the cervical vertebra 


ANGLED BLADES TO EASE INSERTION 


@ The new generation with fiber glass illumination 

e Halogen lamps to ensure maximum light intensity 

è Blades and handles with GREEN marking, compatible 
with all popular types and those marked with green. 


ORDER NUMBERS: 


45.16.61 MACINTOSH Blade, angled up, size 1, 
a= 70mm 

45.16.62 ditto, size 2,a = 90mm 

45.16.63 ditto, size 3, a = 110 mm 

45.16.64 ditto, size 4, a = 140 mm 

45.48.51 Standard Handle with battery container 

with batteries and halogen lamp 








MACINTOSH 


ATCR A 


MEDICON INSTRUMENTS, INC. e NORCROSS, GA 30093 e USA 
4495 INTERNATIONAL BLVD. e Facts goa 981-2858 e (800) MEDICON (633-4266) 





-=r HE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 


FHE HEARING AID 


The Quantum® is a miniature, peri-tympanic, canal-style hearing aid 
designed to fit 90% of the population. Plus, it's prefabricated with a 
soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum® is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum® is also one of the best sounding hearing aids avail- 
able on the market today. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum® sounds more 


= HE SYSTEM 


Quantum is a registered trademark of Voroba Hearing Systems, a subsidiary of Bausch & Lomb 

Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 


















‘maw \VOROBA HEARING SYSTEMS 
bh a subsidiary of Bausch & Lomb 


14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





©1989 Voroba Hearing Systems 
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UP WITH KOKO BEAR! 


KoKo is a health professional's best assistant for preparing kids for ear tube surgery 





ig 


_ "Over the last ten years I have written books for parents that help them deal with many important parent- 
_ ing issues. Working in conjunction with professionals at the Minneapolis Children's Health Center and the S 
Paul Children's Hospital, several ENT specialists and parents, I developed KOKO BEAR'S BIG EARACHE. 
Here at last is a wonderfully illustrated book that will help children as they share KoKo's trip to the docto 
the hospital and finally home again. Full of tips, questions and answers, I believe this book will not only 
reduce anxiety in children, but provide you with a low cost way of passing on essential information." 
--Vicki Lansk 
Bestselling author of over 20 books for parents 
Her Practical Parenting™ column appea 
in Sesame Street Magazine’ 
Parent Guic 
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by VICKI LANSKY 

















KoKo Bear wakes at night with another big earache r$ Š E = j 
and now Doctor Polar suggests the insertion of tiny EXCELLENT...very informative and amusing 


u " : . -Charles D. Bluestone, M4 
ear tubes" to prevent any hearing loss. This means Pediatrie Ötolaryndology, Children's Hospital of PINN 
a trip to the hospital for day surgery. Children will 


share KoKo's discovery that the hospital is a place 


to feel well again! The back of this 32-page, full color "This book provides FIRST CLASS informatioj 

book contains answers to the most commonly asked to parent and child. Our feedback from patien 

questions ofparents-who may be just as anxious as has been excellent!” 

their children! -John K. Jones, M.D., F.A.C.S., P. 
SR E TA E TEO T TRE: = 
| Please send me copies (6 book min. required) of KOKO BEAR'S BIG EARACHE at the special discou 


| tate for health professionals of $2.77 a copy. This is a 44% discount from the retail price of $4.95. If prepaid t 
| check or charged, there will be no additional postage charge added. Call 1-800-255-3379, or 612-475-3527. 

| (Previously published by Bantam Books, this book is now available only through The Book Peddlers.) 

| Bill and send to: Check or money order (U.S. funds only) payable to: 


| Name The Book Peddlers 

Group/Organization 18326 Minnetonka Blvd, Dept. K.EA 
Address Deephaven, MN 55391 

| City/State/Zip Or Visa[ ] MC[ ] Exp. Date 

| Phone Acct. # 


e Order A. E a a a E Signature 
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Water makes the 

difference... 

E Significantly less stinging and 
-< burning than Nasalide" 

E Water-based formulation 


proven safe and gentle enough 
_ for pediatric patients 6 years or older 


With outstanding 
efficacy | 
E Unsurpassed efficacy vs. the other 
nasal steroid"? 


E Superior to cromolyn sodium in | 
relieving total hay fever symptoms? 





beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%' 


_ Water-based formulation for 
greater patient comfort' 


“Calculated on the dried basis. 
“Nasalide (flunisolide) is a registered trademark of Syntex Laboratories, inc. 


_. Please see brief summary of prescribing information and references on following page. : 
Copyright © 1990, Schering Corporation, All rights reserved. VP448/16395 506 
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ECE nasal spray solide nasal spray ithe treatment of acute S 
| shonitite, damini & Allerg Pract. IGS ATAPONG: 2. Anderson? Boyd G.. Chatterjee $5, etal 


comparison of beclomethasone dipropionate aqueous nasal spray and Beclomethasone oronoz a 


“sue ome nasal spray in the manag 
3. Mortiwe- Brows H, Jacksort FA, 
spay and sodium cromoglycate nasal spray | 
Aopathol 1984-72. 355-361 


i seasonal lis in adits and children, Clin } study report, | 8s, 


“VANCENASE’ AQ 
brand of beclomethasone dipropionate, monohydrate 


- Nasal Spray 0.042%" 


FOR INTRANASAL USE ONLY 
*c¢alculated on the dried basis 


INDICATIONS AND USAGE VANULNASE AQ Nasal Spray 
seasonal of pe nia allergic and non-altergie (vasomotor) 
significant symptomatic reise! was obtained within 
atens for as long as two weeks, VANCENASE AQ Nasal Spray Fai noib 
beyond ‘ee weeks in ine sence 8 significant symm tomal improvement VANCES Alt 
` should net be used in f vi 
VANCENASE AQ Nasa! Enay is aiso indicated for the prevention of feantanre of masa f 
pach removal 
Glinical si ave shown that treatment ol the symplams associated with nasal polyps may } have ti be 
f more tetore a resume ti can be fully assessed Q 
5 cur after stopping treatment. depending on the severity of 
DICATIONS Hypersensitivity to any of the ingredients of this preparation containdicates 





ee following 

















se, 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal aaa 
When iransi 
treated for prolonger periods wi ji 
who have associated asthma of othe cinica! nie tions, where 
roids may cause a severe exacerbation of their symptoms 
Studies have shown that the combined administration of alternate day prednisone systemic 
orally inhaled beclomethasone increased the likelihood af HPA Supp: 
of either one atone. Therelore, VANCENASE AQ Nasal Spray H 
patients already on alternate day prednisone regimens tor any di 
{ recommended doses of intranasal beclomethasone are exceeded or if individuals are 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of fiyper 
goear including veryrare cases of menstrual irregularities, acneitonn lesions, and oustungeid fe 
such changes occur, VANCENASE AQ Nasal Spray should be discant inued slowly, consis 
procedures tor discontinuing oral steroid therapy. 
PRECAUTIONS General: withdrawal from oral steroids. same patients may exp 
toms of withdrawal, e.g., joint a muscular pain, lassitude and depression. Rarely, immed 
sitivity reactions may occur after the intranasal administration of beclomethasone 
Extremely 1a a enaa of wheezing, nasal septum perloration and increased minerar pressure have 
i application of aerosolized cort y 
h VANCENASE AQ Nasal Spray, vigilance 
i PAHA ne dipropionate admi ed intranasally, the 
localized ections of the nose and pharynx with Candida albicans has occured only rarely. wW 
infection develops, # may require treatment with appropriate local therapy or discontinuance of ire: 
wilh VANCENASE AQ Nasal Spray 
4 ff persistent nasapharynyeal irritation occurs, if may be an indication for stepping VANCENAGE AQ Nasal 
Spray. 
"Beclomethasone dipropionate 1s absorbed onto the circulation Use of excessive doses of VANCENASE 
AQ Nasa! Spray may suppress HPA function 
VANCENASE AQ Nasal Spray should be used with caution. if al all, in patients with active of quiescent 
tuberculous infections of the respiratory tract, of in untreated fungal, bacterial, systemic viral infections, or 
grudar herpes senplex 
For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, trealment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive t mean to surgical removal and/or the use of other medications which wil! pemi 
effective penetration of VANG NASE AQ Nasal Spray into the nose. Nasal polyps may recur alter any form ot 
treatment, 
As wilh any long-term treatment, pat 
longer should be e q periodically 
Because of effect ol 
nasal Septal ulcers nasal surgery, or trauma should not use 
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Carcinogenesis, Mutagenesis, Impairment of Fertility: fats for a total of 95 
weeks by inhalation and ve weeks by the oral route, resulted in no evi idence of carcinage: 
enie studies ha fy 

impairment of fe 
eatment by the oral 
beclomethasone dipropion 
Pregnancy Category ¢: ids, parenteral (sudcutanegus) dec! 
pionate has been shown to be terat genic. and embryocidal in the mouse and rabbit wh 
approximately ten limes ta, numan dose. in these studies beciometigsone was found t 
sesorption, cef pa absence of tongue, delayed ossitication, and 
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was administered by ink es the human dose or orally at 1000 times the hurr 
ate no adequate and well-c J ethasone diprop 
used duning pregnancy only it the potenti benefit justifies. the potential risk to the tetus 
Nonteratagenic Effects: Hypaadenalism may occur in intants bors of mothers receiving coricoste- 
soids during pregnancy. Such inlants should be carefully observed 
Nursing Mothers: i! is nol known whether beclomethasone diprop 
Because ather corticosteroids are excreted in human milk, caution shi 
AQ Nasal Spray is administered to n women. 
Pediatric Use: Salety and effect! in children below the age ef 9 years have not been established 
ADVERSE REACTIONS in effects in clinical studies have been primarily associated with 
invita on OF the ee meot mediate hypersensitivity reactions may occur aller the 
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Fewer than 5 per 100 patients reported headache, nausea or lightheadedness to} ollowing the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate} Nasal Say. Fewer than 3 per 100 patients 
reported nasal stulliness, nosebleeds. rhinorrhea and tearing ayes 

Extremely rare instances of wheezing. eptum peri arator E increased intraocular pressure have 
been reporten fallmwing the intranasal ii ernids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic cost cosie sid eflects such as hypercoticism 
and adrenal suppressi 4 such changes occur, VANCENASE AQ Nasal Spray should be 
dissentinued siawly ented procedures for discontinuing oral steroid therapy. The oral 
LDsa a Beclomethas eater than 1 g/kg in wdanis. One bottle of VANCENASE AQ N 

fains bet! monohydrate equivalent ta 10.5 mg of beclor 

therefore, overdosage is untikely 
Schering © oe poration 
Kenihwotts, NJ 07033 USA 
Revised 8/08 16102202-485 
Copyright ©: 1987, 1988, Schering Corperation. AH rights reserved VP-148/ 163855046 


on and areezing was opona 
3, implying that these complaints may b 





















































From the 
Manufacturers 
of the 

Hilger Nerve 
Stimulator. 

















Silverstein 
Facial Nerve 
Monitor/Stimulator 


Effective as EMG in locating the 
facial nerve. . .at Far Less Cost! 

















WR MEDICAL ELECTRONICS CO. 


123 North Second St, Stillwater, MN 55082 
Telephone: 612/ 1200 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
October 4-6, 1990 
January 17-19, 1991 
April 19-21, 1991 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Homograft Tympanoplasty Techniques 


*Stapedectomy Techniques 


Each dissection in the well equipped temaoral bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Teni Levine, M.D. 

For Further information, contact: Stanley Yankeiowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) §98-1395 


Chairman, Department of 
Otolaryngology /HNS 
Frank E. Lucente, M.D. 

































































What we've been hearing lately is physicians and audiologists 
asking fer a multi-function, top quality audiometer in a mid-price range. 
A unit capable of providing all the basic testing functions required, yet flexible enough 
to allow the operator to custom design tests, and all in a package with a high-tech image. 


ntroducing ... The GSI 16. For more information contact: 


Grason-Stadler, inc. 
he GSI 16 has all the capabilities necessary to perform 537 Great Road 
re Standard battery of tests. It also has increased mixing GSI a Hox ere 
nd routing capabilities for hearing-aid evaluations. The itueton, ; 
ont panel controls are laid out in a user-friendly format. POM ERE COMPANY" - -Taf (508) 486-3514 
verything is right there — clearly labeled — where the TWX: 710-347-8392 
perator needs it. The GSI 16 has separate controls for 
ach of its two channels. There is no master channel, ea aaa ee a ee po 
llowing total flexibility in test design. Please return this coupon to: 


Grason-Stadier, inc. 
597 Great Road 
P.O. Bo 


O. Box 1400 
Littleton, MA 01460 
A Lucas Company yy, (808) 486-3514 





\ Winning Combination. . . 
atest Technalogy and GSI Tradition 


Name: 





| | 
| | 
| | 
| | 
1e GSI 16 is based on microprocessor technology. This | 
ymputer technology allowed Grason-Stadler to incor- 
wate numerous functions into a compact package. It | Address: | : 
| | 
| | 
| | 
| | 
| | 





30 ensures equipment reliability and information 
‘curacy. Tests results can be transferred to an external 
imputer via: an optional RS 232C interface. 


hen you buy an audiometer with the “GSI” label you 
it the highest qua’ ty available, plus 35 years of exper- 
e from the leaders in audiology technology. 





Telephone: 


C] Please send me the GSI 16 brochure. 
C] Please arrange a demonstration. 


mane meme meena n am SUR an SERRE EN INK SiR SRR StI ORIN SI MED SRR aa 


















‘OBJECTIVES 


ATHOLOGY 

Ipper Respiratory 

ral Cavity 

one and Soft Tissue 

yroid and Parathyroid 

salivary Glands 

Ear and Temporal Bone | 

_ BASIC SCIENCES. 

| Anatomy and Embryology 

Genetics and Physiology 
mmunology ad: Allergy 
ANICAL SCIENCES 

Anesthesiology 

Endocrinology 

Systemic Disease 
nfectious Disease 

Radiology 

OTOLOGY 

7 Audiology 

_ Otologic Medicine 

_ Deafness and Dizziness 

| Facial Nerve 

Base of Skull Surgery 

_| Temporal Bone Surgery 

_ HEAD AND NECK 



























































Salivary Glands 
Trachea and Esophagus 
Thyroid and Parathyroid 
Mandible 

Maxillofacial Trauma 


Name 


9-14, 





gy Review | Course | 
1990 — Chicago 





Winter 1990 — Chicago 


Increase basic science knowledge in otolaryngology 

_e Improve clinical skills in diagnosis and treatment 

_© Assist otolaryngology residents to study efficiently 

_@ Prepare board candidates to take board examinations 
. Provide practicing surgeons with a review and update 


faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
nly from world-famous authorities but from people who are relatively unknown as well."* 
PEDIATRIC 

OTOLARYNGOLOGY 


Respiratory Obstruction 
Pediatric Tumors 

Caustics and Foreign Bodies 
Laryngeal Anomalies 


AESTHETIC SURGERY 


Otoplasty and Rhinoplasty 

Blepharoplasty 

Rhytidectomy 

Cosmetic Complications 
LAB AND EXAMS 

Pathology Glass Slides 

Written and Oral Exams 


FACULTY 
Charles Bluestone, M.D. 
Professor of Otolaryngology 
University of Pittsburgh 
Arnold Cohn, M.D. 
Professor of Otolaryngology 
Wayne State University 
Orrin Davis, M.D. 
Otolaryng. in Private Practice 
Midland Park, New Jersey 
Jack Gluckman, M.D. 
Professor of Otolaryngology 
University of Cincinnati 
Lauren Holinger, M.D. 
Assoc. Professor of Oto. 
Rush Medical College 
Jerry House, M.D. 
Ass’t. Clin. Prof, of Oto. 
Indiana University 


METHODS 


Now, your review and update for board exams and practice 
Sponsored by the Osler Institute and The Medical College of Wisconsin 


e HOME STUDY MATERIALS consisting of a syllabus and 
assignments with questions and answers 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 

e PRACTICE EXAMS with oral and written parts 


Vincent Hyams, M.D. 


Emer. Chmn. of Oto, Path. 
Armed Forces Inst. of Path. 


Anthony Jahn, M.D. 


Assoc. Prof. & Chief, Oto. 


U. of Med. & Dent. of NJ 
Edwin Kaplan, M.D. 
Professor of Surgery 
University of Chicago 
Arvind Kumar, M.D. 
Assoc. Professor of Oto. 
Univ. of Illinios, Chicago 
Robert Maisel, M.D. 
Assoc. Professor of Oto. 
University of Minnesota 
Charles Myer, M.D. 
Assoc. Professor of Oto, 
University of Cincinnati 
Myles Pensak, M.D. 
Assoc. Professor of Oto. 
University of Cincinnati 
Joseph Selliken, M.D. 
The Osler Institute 
Terre Haute, Indiana 
James Stankiewicz, M.D. 
Assoc. Professor of Oto. 
Loyola Univ, of Chicago 
Dean Toriumi, M.D. 
Asst. Professor of Oto. 
Univ. of Illinios, Chicago 
June Unger, M.D. 
Professor of Radiology 
University of Wisconsin 
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“Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 









Address 





City/State/Zip 









Phone 





~ Mail today to: 







P.O. Box 2218 


1094 Dawn Lane, Dept. E1-6 


Terre Haute, IN 47802 


For [J September 9-14, 1990 — Chicago 
C] Winter 1991 — Chicago 


0O 


Check enclosed for $ 


[] Please send more information 








"Accommodations were comfortable...."* 
GOALS AND LOCATION: The course is 


given the week before the written and oral 
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exams to save time and travel expense for 


board candidates. Home study materials are 


sent upon registration. The best value is to 
take the seminar well in advance of the writ- 
ten boards and repeat for half price. The 
course will be held at the Hilton Inn, Lisle, 
Illinois — $79 per single; $99 per double. 
"and those little extras...."* 


LOWEST AIR FARES: Please call toll- 
free 1-800-548-8185 for group fares, 


"remarkably complete and pleasant"* 


PLACEMENT SERVICE: For a practice 
opportunity write or call 1-800-356-7537. 


"the most education for the money."* 
FEES AND CATEGORY 1 CREDIT: 


e Category 1 C.M.E. Credit: 64 hours 
¢ Practicing Surgeons: $690 
e Residents and Fellows: $460 
e Repeating course within 3 yrs.: $345 


e Add 10% within 10 days of the course. 

e Attendees not in course hotel add $20/day 

e Fees do not include lodging or meals. 

e A deposit of $50 will reserve your position 

e Most home study materials will be mailec 
after half of the registration fee is received 

e The Medical College of Wisconsin, a mem 
ber of the Milwaukee Regional Medica 
Center, accredited by the ACCME, cer 
tifies that this program meets the criteria fo 
64 hours of Category 1 credit. 


* home study material was extremely helpful."* 
IP) 


REFUNDS: Subject to a $50 fee, refund 
will be made up until the seminar begins. 
*Cancellation after mailing home stud: 
material requires retention of half the fee 


“I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, P.O. Box 2218 
Terre Haute, IN 47802 ; 
(800) 356-7537 or (812) 299-5658 


* Comments by participants 








TREAT OTITIS EXTERNA 
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E NO RESISTANT STRAINS REPORTED 


E 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT 
MIXED INFECTIONS' 


E ELIMINATES MOST CAUSATIVE 
ORGANISMS IN VITRO IN LESS THAN 
15 SECONDS* 


*No resistant strains of susceptible organisms have been reported in vitro, (Does not necessarily imply 
a correlation with clinicabresuits.) 


References: 1. OrdenemGE, Kime CE, Undegraff WR, Glassman JM, Soyka JP. Effective treatment of 
acute, diffuse otitis externa: |. a controled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res, 1978 .23(May suppl):SS3-SS 14. 

2. Kime CE, Ordonez GE, Updegraft WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse 
Otitis externa: li. a controfied comparisen of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisonesneomycin-colistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. 

3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of 
bacteria and fungi to nonantibiotic and.antbiotic otic preparations. Curr Ther Res. 1978;23(May 
suppl):SS29-SS38. 


























K, WALLACE LABORATORIES 


Divisiorof Carter Wallace, Inc. 
d Cranbury, Newdersey OB512 










VoSol He 
hydrocortisone and 


acetic acid otic 
solution, USP 


























acetic acid otic 
solution, USP 


Please see full prescribing:infarmation on next page. 


a m $ m 


€ 4990 Carter-Wallace, Inc. 














(hydrocortisone and. 
acetic acid otic solution, USP) 


awen Ld 


OTIC SOLUTION 
(acetic acid otic solution, USP) 


Description: VoSol. (acetic acid otic solution, USP) is a solution of 
acetic acid (2%), in a propylene glycol vehicle containing propylene 
glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 
‘acetate (0.015%). : 

VöSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 
CH Os, with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 













Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 


14,17,21-trihydroxy-,(118)-. 


VOSoL and V6Sol. HC are available as nonaqueous otic solutions 
¿buffered at pH 3 for use in the external ear canal. 
Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VoSoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 
` Indications and Usage: VOSol. — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 
VöSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 
Contraindications: Hypersensitivity to any of the ingredients. 
V6SoL HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the extemal ear canal. 
Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 
Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 
Dosage and Administration: Carefully remove all cerumen and 
-<debris to allow VOSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VO6SoL or 
VöSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VOSoL or VOSol. HC 
«¿o every 4 to 6 hours. The wick may be removed after 24 hours but the 
= patient should:continue to instill 5 drops of VOSoL. 3 or 4 times daily 
thereatter, for as long as indicated. 
~ How Supplied: VOSol. Otic Solution, in 15 mL (NDC 0037-3611-10) 
and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
bottles. 
t VöSoL HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
bottle (NDC 0037-3811-12). 
' Storage: Store at room temperature; avoid excessive heat. Keep 
“container tightly closed. 























































Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured. by Denver Chemical (Puerto Rico), inc. 
Humaco, Puerto Rico 00661 


Rev. 5/89 














What 
will you tell her 
about 
screening 
mammography? 


Many of your patients will hear about 
screening mammography through a program 
launched by the American Cancer Society and 
the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along 
with your regular breast examinations and 
their monthly self examinations, offers the 
best chance of early detection of breast cancer, 
a disease which will strike one woman in 10. 

If you have questions about breast cancer 
detection for asymptomatic women, please 
contact us. 




















Professional Education Dept. 
National Headquarters 

90 Park Avenue 

New York, New York 10016 

or your local society 


fy] American 
AICI College of 
Radiology 


AMERICAN 
CANCER 
SOCIETY” 











1891 Preston White Drive 
Reston, Virginia 22091 
{703} 648-8900 
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Introducing the Candela Vascular Lesion Laser,a Poo ee 
$ Yes; I want to know mer 

safer, more effective treatment for benign vascular Candela Vascular Lesion’ 
: 3 í ; fete ar 

lesions in patients of all ages. With the new Candela co ae eee. ei cite 

Vascular Lesion Laser you can now treat Port Wine a 

Bi sb . See f — Please have a represe 

Stains, facial telangiectasias, hemangiomas and other ; 

benign vascular lesions, with significantly reduced risk 

of scarring. And with as few as 4 new patients per 

week you can generate positive cash flow in the first 

year. To find out more about this pulsed dye laser for 

children and adults and to obtain a detailed cost analysis 

simply complete and mail the attached coupon. 

Or, for faster response, call toll free: 

800-888-3856 Ext 115 today! 








, 





We help you put a new face on life. 


bandda ™ Copyright © Candtlatascr Cormaration PORO 
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OUTSTANDING 
“TOPICAL 


PERFORMANCE 


THAT LASTS... 






Artists representation of Nasalid® fatoplets adhering 
ton mucosa. 


Fhe most tágğuent complaint with : 
NaSalide igimild, transient nasal I 
stinging afd burning. 

SYNTEX LAB@RATORIES, INC. M Please consult brief summary of pr 
PALO ALTO, Gii94304 © scribinginformation on following p 

© 1989 Syntex Laboratories, Inc. 
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Third International 
Symposium and Workshops 


on Surgery of the Inner Ear 










July 29-August 4, 1990 
Snowmass-Aspen, C olorado USA 





Guests of Honor 
Emeritus Professor Toshi Naito, M.D., 
Osaka, Japan 

Professor Michel Portmann, M.D., 
Bordeaux, France 

































Professor Brian Johnstone, Ph.D., 
Perth, Australia 


Organized by The Prosper Meniere Society and 
supported by The Colorado Neurological Institute 
(CNI) at Swedish Medical Center, Englewood, 
Colorado, USA 





Mayor Topics 





More than 75 internationally recognized 
speakers 

e Inner Ear Surgery e Perilymphatic Fistula 
e Menieres Disease e “Leaky Ear Syndrome” 
e Endolymphatic e Advanced Technologies 


Hydrops 





for Inner Ear Surgery 
è Electrocochleography 

— Diagnostic-Ear Canal and Transtympanic 

—Intraoperative Monitoring 
Implantable Hearing Devices 
Cochlear Implant è Tinnitus 
Lasers — Inner Ear Surgery 
Viral Labyrinthitis and Sudden Deafness 
Vertigo 


Vascular Loop Compression Syndrome 


SPECIAL WORKSHOP ON COCHLEAR 
PHYSIOLOGY FOR THE CLINICIAN, DR 
BRIAN JOHNSTONE-AUSTRALIA 








Registration Fees PMS Non PMS 


Now Member Member 
Physician $495 $595 
Resident/ Military $325 $425 


Audiologist/Nurse $100 $125 


After July 1, 1990 


Physician $595 $695 
Resident/Military $425 $525 
Audiologist/Nurse $175 $225 





Call for free papers, posters, and videos 










I. Kaufman Arenberg, M.D. 
Program Chairman 


For additional 
information 
and registration 300 East Hampden Ave., Suite 401 
Englewood, CO 80110 USA 

(303) 788-4235 FAX (303) 788-6313 


materials, 
contact: 










For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 





- 










SYMPOSIUM TRANSCRIPTS 





thes 


Symposium proceedings are published in the official 
journal publication of The Voice Foundation, 
Journal of Voice, available from Raven Press, 

1185 Avenue of the Americas, New York, NY 10036. 
Published quarterly, Subscription price: 

Individuals — $75.00 (U.S.) $89.00 (Non-U.S.) 
Institutions — $89.00 (U.S.) $103.00 (Non-U.S.) 
Single copy — $26.00 
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-ANDLASTS. 


Propylene glycol 
provides long-lasting 
topical relief 


E Extraordinary pâsal adherence 

E Thorough moiésturization of FÆ | 
nasal mucosa j zal 

Œ 100% solubilization for = | i 
dose-togfose consistency 4 A 


Pai 












From the proceed ings prior to the 1985 14th 
Symposium, transcripts of each symposium are 
published in two volumes: one volume contains 
the scientific papers presented at the symposium, 
the second volume contains the pedagogic and 
medical material. Available in sets or individually, 









OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 






Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 
42pp. Softbound $15.00 U.S. 








AUDIO VISUAL CASSETTES 
— NEW! — 






Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, Ph.D. 
and David W Brewer, M.D. 


20 minutes, eolor and sound, $65.00 (U.S.) 
(NTSC only) 








Dynamics of the Singing Voice 
by Dr. Rafael Garcia-Tapia 








20 minutes, eolor and sound, $65.00 U.S. (NTSC) 
$125.00 U.S. (PAL SECAM) 






Laryngostroboscopy and Phonosurgery 
by Guy Cornut, M.D., Marc Bouchayer, M.D. 
and Hans Hartmann 







24 minutes, eolor and sound. 
$65.00 U.S. (NTSC) 








Phonosurgery on Singers 
by Guy Cornut, M.D. and Marc Bouchayer, M.D. 


25 minutes, color and sound, $65.00 U.S. (NTSC) 







Also available is a library of 26 audio visual cassettes 
that covers a variety of voice related topics. Available 
in 3 sizes: %4” U-Matic, %" VHS and %" Beta. 

All sizes in NTSC and PAL-SECAM formats. 










For more detailed information on publications and 
audio visual cassettes, please write: 







The Voice Foundation 
t0 West 57th Street, Room 300 
New York, New York 10019 






N lide BID 
asallide D.D. 


(flunisolide) gasa, solution 


Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal solution con- 
tains flunisolide in a solution of propylene glycol, polyethylene glycol 
3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate dis- 
odium, benzalkonium chloride, and purified water, with NaOH and/or HCI 
added to adjust the pH. It contains no fluorocarbons 

Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic absorp 
tion. Improvement is usually apparent within a few days after starting 
Nasalide but may take as long as 2 weeks in some patients 
Although systemic effects are minimal at recommended doses, 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa 
Contraindications: Hypersensitivity to any ingredients 

Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
adecrease in systemic cor ticosteroids may Cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease 

Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rarely in clinical studies, but if such an 
infection presents, treatment with appropriate local therapy or discon 
tinuation of Nasalide treatment may be required 

Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may suppress hypothalamic-pituitary-adrenal 
function 

Nasalide should be used with caution in patients with active or quies- 
cent tuberculosis infections of the respiratory tract; untreated fungal, 
bacterial, or systemic viral infections; or ocular herpes simplex 

In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should con 
tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showedaslightincreaseinthe 
incidence of pulmonary adenomas in mice, but not in rats. 

Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 
incidence of this tumor type has been reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of 
flunisolide (200 mcg/kg/day) showed some evidence of impairec fertil- 
ity. Reproductive performance in low and mid-dose groups was compa- 
fable to controls 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus, 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing women 
Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 45% of patients) 
These complaints do not usually interfere with treatment, in only 3% of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms. 

Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste. As is the 
case with other nasally inhaled corticosteroids, nasal septal perfora 
tions have been observed in rare instances. 

Systemic corticosteroid side effects were not reported during the con 
trolled clinical trials. If recommended doses are exceeded, or if individ- 
uals are particularly sensitive, symptoms of hypercorticism could occur 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit Patients should 
use a decongestant and clear their nasal passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
bid. If needed, increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.i.d, Not recommended for use in 
children less than 6 years old 

Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 
sprays in each nostril for children 

Maintenance dose: smallest amount necessary to control symptoms. 
How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solution spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions. 

Rev. July 1989 


THE HARVARD MEDICAL SCHOOL 
AND 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announce a Course 
PEDIATRIC OTOLARYNGOLOGY FOR THE PRACTICING OTOLARYNGOLOGIST 
to be held at the 


Massachusetts Eye and Ear Infirmary 
Boston, MA 


October 4-5, 1990 


NEW ENGLAND JOURNAL OF MEDICINE 
CPC DISCUSSANT 
Sylvan E. Stool, M.D. 


FEATURED GUEST SPEAKER 
Charles D. Bluestone, M.D. 


INVITED GUEST SPEAKERS 
Rodney P. Lusk, M.D. Charles M. Myer, Ill, M.D. 


CHILDREN’S HOSPITAL MEDICAL CENTER FACULTY 


Gerald B. Healy, M.D. Trevor McGill, M.D. 
Ellen M. Friedman, M.D. Howard G. Smith, M.D. 


MASSACHUSETTS EYE AND INFIRMARY FACULTY 


Michael J. Cunningham, M.D. Edward J. Glinski, M.D. 
Roland D. Eavey, M.D. Christopher Halpin, Ph.D. 
Donald K. Eddington, Ph.D. Richard Hillel, M.D. 
Robert H. Freedman, M.D. Robert Kiskaddon, M.D. 
Terry J. Garfinkle, M.D. Aaron R. Thornton, Ph.D. 


i Course Co-Directors 
Michael J. Cunningham, M.D. 
CME Credits: 13 


Roland D. Eavey, M.D. 
Course Fee: $300.00 


For further information contact the Harvard Medical School, Department of Continuing Education, Boston, MA 02115 
(617) 432-1526 


































































































































































































































No matter 
what blood 
type you 

M F or your 
: employees 























i are, if you're 
z i donors, you're 
E the types this 
world can't 
live without. 
Please give. 


American Red Cross 














SYNTEX LABORATORIES, INC. 
PALO ALTO, CA 94304 
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The , 
CI ear Ch oi C @.. | for all your specialty ENT product needs 











Call Now! 


Find out how your CME ad can catch the attention of 





the largest physician audience within the specialties 
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The Changing World of Medical 
Reimbursement 





The changes occurring in the world of physician reim- 
bursement are as earth-shaking in the practice of medicine 
as the San Francisco earthquake and, perhaps, as devastat- 
ing. 

To understand the havoc wreaked, a little background in- 
formation would be helpful. Let us start with the different 
forms of physician compensation, which generally breaks 
down into three groups: fee for service (catch it while you 
can), discounted fees for service (rapidly rising in popular- 
ity), and capitation (still on the increase, but having prob- 
lems). 
 Fee-for-service medicine is, of course, the preferred form 
of physician reimbursement and is the only form of pay- 
ment generally used by physicians who practice cosmetic 
surgery exclusively. However, most members of the Amer- 
ican Academy of Facial Plastic Reconstructive Surgery 
and/or American Association of Head Neck Surgeons, in 
addition to cosmetic surgery, also practice, to varying 
degrees, a broad spectrum of head and neck surgery. 
Because these services are frequently compensated at other 
than fee for service, it is important that we have an under- 
standing of the other forms of reimbursement. 

The traditional alternative (enemy) of fee for service is 
capitated medicine whereby the physician provides a con- 
tinuum of health care services for a predetermined, prene- 
gotiated set fee per patient per year. The Health Mainte- 
nance Organizations (HMOs), including those where physi- 
cian’s services are provided through Independent Physician 
Associations (IPAs), are the best examples of where this 
form of compensation is utilized. Although some may argue 
that this form of compensation lowers costs and leads to 
cost predictability, many others agree that under a capita- 
tion methodology, patient care frequently suffers. It has 
also been demonstrated that capitation medicine is not 
“profitable and, in fact, many large HMOs are in serious fi- 
nancial difficulty. 

The remaining payment scheme is discounted fee for ser- 
< yice, a modified form of which is used to compensate phy- 
sicians under Medicare. However, the major player using 
this form of physician compensation is the Preferred Pro- 
vider Organization (PPO). As the name implies, PPOs 
essentially represent a group of selected providers (physi- 
“cians, hospitals, etc.) offering services at some prearranged 
discount under terms of either an individual or group con- 
tract entered into with the major insurance companies or 
other payors. These discounts may take a variety of differ- 
ent forms. For example, one methodology uses a straight 
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percentage of usual and customary rates (UCR) to deter- 
mine compensation. This form tends to penalize physicians 
with the lowest fee profiles. Another methodology uses a 
geographic percentage discount where payment to all phy- 
sicians in a particular community is made at the 90th per- 
centile of the UCR prevailing for that geographic area. This 
form of payment can actually increase low-charge profile 
physicians. Varying combinations of both of these forms of 
payment. may also be used. 

However, the most popular discounted payment form 
used with PPOs is based on relative value systems (RVS). 
This methodology utilizes standard unit values that are in- 
tended to reflect inherent difficulties in procedures. To de- 
termine the discounted compensation level, these unit val- 
ues are multiplied by a negotiated dollar factor. The most 
common of these systems in use today is the California RVS. 
Because this system was last revised in 1974, it is now un- 
der considerable criticism for not accurately comparing 
relative procedure difficulties and because newer proce- 
dures are not covered. Another RVS is McGraw-Hill, which 
attempts to consider certain geographic differences in their 
unit values and also factor in such items as time, skill, pa- 
tient risk, and physician legal exposures. If this is now be- 
ginning to sound a little bit like the Harvard University 
Resource-based RVS (RBRVS) developed by Drs Hsiao and 
Braun, you are absolutely correct, since this newest unit 
value system is based in large part on its predecessors. The 
RBRVS system factors in the costs of running a practice, 
physical effort, time spent, technical skills, mental effort, 
judgment stress, geographic differences, and time in train- 
ing. The RBRVS has been adopted by the Physician Pay- 
ment Review Commission (PPRC), which advises Congress 
on payment reform. Congress, in turn, has passed legisla- 
tion to utilize RBRVS in reimbursing physicians under 
Medicare. Further fine tuning of RBRVS is being done by a 
number of different groups including AMA’s Current Pro- 
cedural Terminology Editorial Board. Current Procedural 
Terminology is a comprehensive listing of descriptive terms 
that have become the most widely accepted nomenclature 
for reporting medical services. Because Current Procedural 
Terminology codes do not carry unit values, they cannot be 
used to determine physician charges and are, therefore, 
used in the billing process as descriptive modifiers only. 
However, it is these descriptions that will trigger the pay- 
ment machinery of the RBRVS for Medicare and, eventu- 
ally, most reimbursement packages. This Academy and the 
Association have representatives to the AMA’s Current 
Procedural Terminology Editorial Board and the Associa- 
tion expends considerable time and effort advising in this 
area through its RVS Global Services Task Force. 

It is incumbent on each member of the Academy to fully 
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comprehend and use Current Procedural Terminology for 
coding and recogrize the impact it can have on reimburse- 
ment. For example, an understanding of the subtle impli- 

< cations of Current Procedure Terminology office visit ter- 
_ minology car be critical. The concept of simple first and 
second effice visit tees will no longer suffice. An appreciation 
of such concests of extended, intermediate, or brief visits as 
opposed to consultations is also necessary, for their use will 

< change reimbursement (but you'd better be ready to have 
whatever appropriate documentation is necessary to sup- 
port them). In thesurgical area, global fees are now becom- 
ing standardized and knowledge of how this will impact 

. your compensation is critical (eg, what you may include in 
a laryngectomy may be seen as a separate service by others). 
If what you have read so far does not have you concerned, 
then read on, First, remember that generally whatever 
Medicare does ultimately falls into the private sector; 
therefore, since they have adopted RBRVS, it is only a mat- 
ter of time before insurance companies do the same. The 
ramifications, particularly for surgeons, could be devastat- 
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ing. Second, if you have not seen enough abbreviations, her 
are some more: JCD-9 coding is a classification of diseas 
entities that is used to establish the Diagnosis Related 
Groups (DRG) admitting diagnoses for hospitals. Not im 
portant to you? Yes they are, because DRG-based contracts 
for physician compensation are now beginning to appear in 
the PPO market. Contracts such as these, whieh base phy 
sician reimbursement on the disease rather than the com. 
plexity of the surgical procedure used to treat the disease 
could prove to be disastrous. Nonetheless, the proliferatior 
of such contracts in the future is very likely. oe 

Hopefully, this article has answered some questions, — 
stimulated a great deal more and; more importantly, pro- 
vided you with some incentive to better understand the 
changes occurring in the systems used to compensate phy- 
sicians. Better yet, hopefully, this article wil! cause ‘you to | 
become more actively involved in helping us to have some » 
control over our own destinies.—Davin A. Bray, MD, Tor- 
rance, Calif. ; 
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Transderm Scop” 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Sc6p provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scdp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scdp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils) 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats, In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scõp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scōp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
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occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scōp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scōp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 
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Editorial 


Somehow We Have to Stop the Train Wreck | 


Part 1 


AY tects medicine in a reality 
that is ¢hanging and challeng- 
ing. Many external forces are reshap- 
ing medicine in ways that we do not 
like, andthe bad news is that the 
changes. will intensify before they are 
completed, As pkysicians, we feel like 
the targets and the victims of many of 
these changes, and we must try to un- 
derstand the driving forces behind 
them. To understand, we will examine 
© the beliefwof the major groups that are 
reshaping medicine through their in- 

teraction. These differing beliefs un- 
_derlie the decisions that are affecting 
© all of us each day. 

Doctors: believe that health care is 
worth what it cests. We believe that 
health care will continue to improve 
cand that it will continue to cost more. 
We believe that patients, government, 

` and eorporations need to understand 
the primary of quality and need to bite 
the bulletin terms of reasonable cost. 

Patients believe that health care is 
no longer a privilege, that it is a right. 
They also believe that there must be a 
way for them te obtain high-quality, 
low-cost, readily aecessible health 
care. 

Business believes that the process of 
utilization review is being gamed, and 
that the health care system is ineffi- 
“dent because physicians are poor man- 
agers. They also believe that money 
can be shifted within their corporate 
structure from health care costs to 
corporateprofits, if they can rearrange 
the manner in which health care is 
provided. 

Government. believes that health 
care is an extremely important issue, 
because health care policy can win or 
lose votes for individual politicians. 
Government alse believes that it can 
, decrease its share of the cost of health 
care in the United States. 





BELIEFS LEAD TO CONCLUSIONS 

Based on the beliefs outlined above, 
each group has drawn a set of conclu- 
sions that are taking shape in the de- 
cisions that are being made currently 
and that are reflected in the impact 
these decisions are having. Let us look 
at these conclusions. 

Doctors have concluded that pa- 
tients want quality care at bargain 
rates but that only a few of these pa- 
tients are serious about preventive 
medicine. Physicians have also con- 
cluded that the government is playing 
politics with the nation’s health care 
system and that business and corpo- 
rate interests are lobbying effectively 
to lower physician’s fees (incomes) 
through direct physician employment 
(health maintenance organizations), 
fee discounting (paid provider organi- 
zations), and moves in the direction of 
a national health care system. 

Patients have concluded that physi- 
cians charge too much, make them 
wait too long, and do not really care 
about them as an individual. They have 
also concluded that the government 
can design a system that will give them 
low-cost, easy-access, and high-quality 
medical care when they are old and/or 
out of work. The public has also con- 
cluded that business has an obligation 
to provide total health care benefits 
(which costs in excess of $2000 per 
capita per year) for no more than $200 
per year out of their pockets (as an 
employee benefit). 

Business has concluded that physi- 
cians are responsible for the increase 
that has occurred in health care costs 
and, as a result, that physicians are 
pushing industry into a zone of non- 
competitiveness. Corporate America 
has also concluded that patients will 
overutilize any health care plan that 
can be provided and, therefore, that 


' Arch Otolaryngol Head Neck Surg—Vol 116, June 1990 









the government can and should solve. 
the financial problems: of business 
through the implementation of new 
forms of health care, such as the Ca- 
nadian system. 

Government appears to have con- 
cluded that physicians, provide too 
much unnecessary care. and are re- 
sponsible for increased utilization. of 
expensive services. Government has 
also concluded that patients are will- 
ing to accept.a system such as the Ca- 
nadian system or the Veterans Admin- 
istration Hospital system and that. 
business can serve a useful purpose as 
the catalyst for driving the shift to ine 
creased regulation and deereased re- 
imbursement for health care. 


THE VIEW FROM THE TRAINS - 


Imagine, if you will, four trains that 
are heading toward each other at high 
speed on intersecting tracks. We have. 
the equivalent in the form of physi- 
cians, patients, business, and govern- — 
ment, each group moving forcefully 
ahead on a track that seems destined 
to result in a catastrophic collision, 
What does the view look like from each 
of these trains? 

From the patient train, the patients 
generally see things as. being pretty 
much on track in terms of their basie 
health care needs, but they have cer- 
tain fears in regard’ to. catastrophic 
costs. We have noted in recent months 
that these fears are not great enough 
for them to wish to pay the costs of ac- 
tual insurance coverage for. cata- 
strophic care. Things look pretty good 
for many passengers on the patient 
train if they have good coverage, low 
deductibles, and freedom of physician 
selection (available when it is “subsi- 
dized” to a considerable degree by the 
employer, who passes the cost along to 
the consumer). The concept of health 
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-care as a right appears to have taken 
deep root in our society, and the pas- 
sengers on the patient train feel that 
they are entitled to ready access to all 
forms of new health care technology, 
regardless of the expense. 

The view from the physician train is 
one in which patients are seen as 
resisting efforts to get them to take 
more responsibility for their own 
health and for their individual health 

-care costs. Physicians do not under- 
stand how we can provide high- 
quality, easy-access, and low-cost 
health care all in one package. It is like 
the sign at the Chinese laundry that 
says “High quality, fast service, low 
price—pick any two of the above.” No 
one seems to be taking this particular 
point of view very seriously, but it 
seems inevitable that the rules of com- 
mon sense will eventually take priority 
over many of the other forces cur- 
rently at work. For the first time in 
memory, many physicians are express- 

|. ing feelings of alienation and disen- 
chantment with medicine as a profes- 
sion. 

The view from the business train is 
that the movement to health mainte- 
nance organizations and paid provider 
organizations is good, Recall the line 
from the recent movie, “Wall Street,” 
in which Michael Douglas makes an 
impassioned speech around the con- 
cept that “greed is good.” There seems 
to be a correlation here. The political 
lobbying and the proliferation of 
health care brokers are also seen as 
good by business because, initially, 
they appear to drive down the costs of 
health care. The only problematic view 
from the business train is that the 
process is moving too slowly for them. 
‘They see health care as a commodity, 
like any other cost of doing business, 
and the less it costs, the better it is. 

The view from the government train 
is one of guarded optimism as the pas- 
sengers see that moving gradually is 
“oan effective strategy. They note that 
changing the reimbursement policies 
is changing the health care system in 
- the direction they want to see it move. 
They also see that increasing regula- 
tion is changing the health care system 
in their preferred direction. But the 
problem with the view from the gov- 
ernment train is that the horizon is 





























only 1 to 2 years for long-range plan- 
ning in government, and that trans- 
lates to about 100 yards of visibility in 
a speeding train that is moving 
through the fog. 


CURRENT PROBLEMS WE CAN SEE 
AND MEASURE 


During the past few years, there 
have been quite a number of problems 
worthy of our interest. Any of you 
could prepare a different list and each 
of you could add to the list below, but 
the items that come readily to my mind 
include the following. 

1. The catastrophic care fiasco 
showed us that taxpayers will not sup- 
port the actual costs of the programs 
that they seek. 

2. The problem with cost shifting, a 
strategy that has reached its limits, is 
that there are no more deep pockets to 
pick. 

3. The perception that the doctor- 
patient relationship is becoming un- 
raveled. 

4. Numerous hospital closings have 
had an impact on the people these hos- 
pitals served. (Texas has lost 105 hos- 
pitals since 1980 and, in 1989, 15 hospi- 
tals closed, of which 11 were located in 
rural communities.) 

5. Large teaching hospitals are in 
trouble, raising concerns about health 
care education and the future training 
of physicians. 

6. Professional liability issues con- 
tinue to change the way patients are 
treated (defensive medicine). 

7. Litigation among and between 
physicians is on the rise, with allega- 
tions of conspiracy, conflict of interest, 
slander, and breach of contract becom- 
ing commonplace. 

8. Failures of health care corpora- 
tions are escalating because of the 
overselling of benefits, the aging of 
covered populations, and the impact of 
the acquired immunodeficiency syn- 
drome and drug addiction along with 
regional economic slumps. 

9. Patient dissatisfaction is growing 
as the public perceives adverse effects 
from gatekeepers, health maintenance 
organization financial reserves for 
care that is not provided, profit-driven 
diversion of patients to nonphysicians 
(eg, referral to optometrists rather 
than ophthalmologists), misleading 
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advertising, and various forms of 
health care resource rationing. 

10. Physicians are perceived by the 
public as spending more time and ef- 
fort on their business and tax affairs, 
insurance, marketing, contracts, regu- 
lations, and negotiations than they do 
in the provision of medical care. 

11. Indigent and underinsured and 
elderly patients are beginning to feel a 
squeeze as the states decrease their 
support of Medicaid and other pro- 
grams in parallel with the federal 
squeeze on Medicare funds. 

12. The acquired immunodeficiency 
syndrome, drug addiction, and thou- 
sands of very sick neonates constitute 
three epidemics for which there is no 
immediate or easy solution. 

18. The media find it attractive to 
highlight malpractice issues, hospital 
scandals, and other events that detract 
from the professionalism of physi- 
cians, without devoting equivalent 
time to the outstanding programs that 
provide health care in most communi- 
ties. 

14. Health insurance cests continue 
to escalate and there appears to be no 
end in sight. 

15. There continues to be a rush to 
find painless, quick fixes and to imple- 
ment them, working from a horizon of 
1 to 3 years instead of 20 to 30 years. 


CONCLUSION 


From this review of current beliefs, 
conclusions, and problems, we can see 
that all is not well within the house of 
Medicine. It has required.a very com- 
plex set of events to bring us to our 
present position, and, while we have a 
great deal of which to be proud, we also 
must face the reality that there are 
problems with which we must deal. 

Next month, the second part of this 
editorial will focus on future problems 
that are predictable and a set of solu- 
tions that may be useful in turning a 
couple of these trains into a different 
direction. No one wants to sit on the 
side of the hill and watch the train 
wreck occur. No one will benefit; 
everyone will lose if that is permitted 
to happen. I hope that this editorial 
will stimulate thought and action ina 
constructive direction. 

Byron J. BAILEY, MD 
Chief Editor 
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Incision and Scar Analysis in 


Open (External) Rhinoplasty 


: Peter A. Adamson, MD, FRCSC; Oakley Smith, MD, FRCSC; Guy J. Tropper, MD, FRCSC 


@ Open (external) rhinoplasty is becom- 
ing increasingly papular. Twe of its disad- 
vantages most frequently espoused are 
¿othe difficulty in making the external inci- 
-sion atraumatically and the resulting scar. 
_ To diminish these concerns, different inci- 
“gion lines and methods of exposure have 
` been proposed: by warious authors. These 
are reviewed along with our preferred 
technique. We reviewed 100 consecutive 
Cases: of open rhinoplasty, yielding 81 pa- 

-tients who underwent subjective and ob- 
ar analysis. There was 1 subjec- 
f we { 1.2%), and 2 minor objective 
ia failures (2.5%). Recommendations are 
made to minimize difficulties in performing 
the open approach and to maximize scar 
cosmesis. : 
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T recent years, the pepularity of 
open (external) rhinoplasty has 
steadily inereased. This interest is 
evidenced: by numerous articles dis- 
cussing this tecanique in the litera- 
ture.'* Although some surgeons now 
prefer this methed of expesure for vir- 

. tually all their cases, polite but deter- 
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mined resistance to the technique is 
displayed by others. Many surgeons 
have no or limited experience with the 
open approach, and therefore restrict 
themselves to closed techniques. Still 
others have little knowledge of the 
concept of the procedure and are un- 
able to assess the benefits it may offer 
to them. Thus open rhinoplasty may be 
perceived by some as a threat to the 
closed approach, and has resulted in a 
polarization of opinions that has some- 
times hampered productive discussion. 
Although surgeons performing the 
open approach consistently emphasize 
the minimal scar, it is still the most 
frequently cited disadvantage of the 
technique. Other disadvantages cited 
include increased operating time, pro- 
longed tip edema, and necessity to re- 
move sutures. 


MATERIALS AND METHODS 
Approaches to Rhinoplasty 


The rhinoplasty surgeon has a choice of 
several approaches to the nose. The ap- 
proaches can conveniently be divided into 
open and closed techniques. They all con- 
tribute to a spectrum of varying exposures 
of the suprastructure of the nose. Generally 
speaking, the greater the amount of tip 
correction involved the more elaborate the 
surgical exposure needed. 

Any given surgeon may prefer a different 
incisional approach either as a “routine” or 
for a specific problem. Transcartilaginous 
incisions have a restricted application, as it 
can be difficult to treat tip deformities 
accurately. The intercartilaginous incision 
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alone may be used if minimal tip work is 
required, as it provides exposure exclu- 
sively to the dorsum unless a retrograde 
approach to the tip is also employed. 

The most common method used presently 
is probably the cartilage ‘delivery tech- 
nique. By delivering the alar cartilages 
through marginal and intercartilaginous 
incisions, the major portion of the nasal 
base is exposed. However, mobilization of 
the cartilages from their anatomic position 
distorts their relationships and may im- 
pede proper diagnosis and management of 
deformities. It. offers no additional dorsal. 
exposure over other closed techniques. 

Open rhinoplasty provides unparalleled 
and undistorted exposure of the nagal pyr- 
amid, tip, septum, columella, and anterior 
nasal spine. All surgical maneuvers, except 
lateral osteotomies, can be performed un- 
der direct vision. This allows precise resec- 
tions as well as exact placement and suture 
fixation of grafts. No other method offers 
the panoramie exposure provided by the 
open approach. We are admittedly: biased 
toward this technique. It isour contention 
that if the procedure allows ‘more judicious 
and precise surgical manipulation: of the 
“difficult” nose, it also offers potential for 
more controlled and superior results in less 
intimidating nasal deformities. 

However, there are disadvantages inher- 
ent to the open approach that should be 
addressed.’ 


Operative Time 


The open technique usually takes longer 
to perform than closed techniques. This is 
due to two factors: (1) closure of the col- 
umellar incision; (2) greater appreciation of ° 
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Fig 1.— Basal view: middle columellar gull-wing 
incision. 








Fig 4.—Elevation of columeliar flap with Con- 
verse scissors. 





6S) 








Fig 2.—A No. 11 blade “saws” columellar 
skin. 














Fig 5.—Undermining lower columellar wound 
edge. 

















Fig 6.—~Advancement of the lower edge of the 
columellar wound (when flap is too short). 


deformities leads the surgeon to more de- 
tailed reconstruction. As the surgeon be- 
comes more adept with the open approach, 
the extra operating time can usually be re- 
duced to approximately 15 to 20 minutes 
more than cartilage delivery techniques. 


Fig 7.— Shortening of the columellar flap. 


Postoperative Edema 


Postoperative nasal base swelling is tem- 
porarily increased due to the time required 
to reestablish normal venous and lym- 
phatic drainage of the tip, infratip lobule, 
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Fig 3.—A No. 15 blade incises vestibular skin. 


and columella through the columellar inci- 
sion. By 6 months, edema is usually mini- 
mal and comparable with that seen follow- 
ing endonasal techniques.’ The additional 
edema theoretically might put the patient 
at higher risk of developing postoperative 
soft-tissue polly-beak deformity. However, 
it is our experience that if the supratip dead 
space is closed by placing a mucosal appo- 
sition transfixion suture high in the vesti- 
bule, the incidence of this complication is no 
higher than that associated with other rhi- 
noplasty approaches. A review of cases by 
one of us (P.A.A.) in 1987° disclosed that 5 
(8.2%) of 158 patients underwent revision 
surgery for polly-beak deformity. In only 1 
of the patients (0.6%) was the deformity 
resulting from excessive soft-tissue forma- 
tion. Hypesthesia of the tip also disappears 
from a few weeks to months. 


Suture Removal 


Postoperative care includes removal of 
nonabsorbable sutures. Fast-absorbing gut 
sutures minimize this necessity, but may 
cause some columellar inflammation. 


Columellar Scar 


The gull-wing columellar incision has 
repeatedly been mentioned as a major 
disadvantage” and a significant objection 
to the open approach. There is little litera- 
ture analyzing the aesthetic impact of the 
sear or the incidence of wound complica- 
tions, One wonders why the columellar sear 
raises sueh objections when lesions that 
leave more obvious sears are frequently re- 
moved from the face for cosmetic purposes. 
The columellar scar is similarly less visible 
than well-healed alar-facial groove scars 
that are accepted as being well tolerated. 
Figures 1 through 4 depict the technique of 
columellar incision and flap elevation. The 
transverse incision runs parallel to the re- 
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Fig 3.-White oatient. Left, Preoperative. Right, 12 months postoperative. 


Fig 9.~-Black patient. Left, Preoperative. Right, 6 months postoperative. 









patient) 


laxed skin tewsion ‘ines. The gull-wing por- 
tion breaks ua the incision line visually and 
redistributes. the weund’s contractile 
forces. This reduces the risk of producing a 
depressed scar anc notching of the columel- 
la. Plaeing ofthe “V” of the gull-wing in an 
inverted fasion rather than upright theo- 
retically improves the Jap vascularity. A 


Patient Questionnaire 
Are you conmciouswof the scar under your nose? 
H conscious:of thesscar, Jo you use makeup to cover the scar? 

H cormaciguseof theescar, vave you ever considered growing a moustache to camouflage it? (male 


Has anyoneaver noticed your scar or commented about it? 


Fig 10.—Left. Preoperative. Right, 12 months postoperative; slight trap door effect. 










simple columellar inverted “V” incision is 
longer, tends to widen more, and notch lat- 
erally. A staircase incision has a greater 
potential for asymmetry. 

The columellar incision shouid not be 
placed below the medial crural feet, which 
may be especially short in blacks and 
Asians, as columellar notching may de- 
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velop. Transverse scoring of the incision 
centrally and at right angles laterally al- 
lows more accurate reapproximation of the 
incision. The columellar incision is carried 
laterally around to, or just posterior to, the 
caudal margin of the medial crura, and 
from there extends in each vestibule as a 
marginal incision. No other endonasal inci- 
sions are necessary, thus avoiding the risk 
of vestibular stenosis that is sometimes 
seen with intercartilaginous incisions. Un- 
fortunately, the vertical incision that con- 
nects the horizontal columellar incision to 
the lateral marginal incision rans not only 
perpendicular to the relaxed skin tension 
lines but also to the columellar incision it- 
self. This creates a situation where the dy- 
namics of wound healing may produce a 
trap door deformity at the junction of the 
two incisions. This is where the potential 
for scarring to produce deformity is great- 
est. This potential deformity is decreased 
by undermining the skin at this angle (Fig 
5), thus allowing wound contraction to oc- 
cur without contracture. A 5-0 nylon or 5-0 
fast-absorbing gut simple suture is placed 
meticulously. No subcutaneous sutures are 
necessary. Finesse is required in closing the 
wound edges where they are of different 
thickness and at the ineision angles. Col- 
umellar sutures are remeved at 4 days, and 
the incision is taped. Corner sutures are left 
in place for 7 days. 

Flap necrosis has been cited as a compli- 
cation, but has fortunately remained only a 
potential one in our experience. In the few 
cases reported in the literature,” it appears 
to have resulted from errors in surgical 
technique. Wound dehiscence has been 
mentioned and theoretically is more likely 
to occur in cases of augmentation rhino- 
plasty, since the skin is being closed under 
more tension. This risk can be decreased by 
creating an advancemert flap of the infe- 
rior columella before closure (Fig 6). In 
cases of large tip reductions, there may be 
a tendency for the redundant columellar 
skin to form a hanging columella. This.1- or 
2-mm excess skin can be excised before clo- 
sure (Fig 7), The colume/lar incision other- 
wise shares the same infrequent but possi- 
ble complications common to any surgical 
incision. 


RESULTS 


One hundred consecutive cosmetic 
open rhinoplasty patients were re- 
viewed. This yielded 81 patients who 
entered the study. All patients were 
from the practice of one of us (P.A.A.) 
and had a minimum follow-up of 6 
months. Both objective and subjective 
assessments of the resulting columel- 
lar scar were performed. 
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Fig 11.—Left, Preoperative. Center, 6 months postoperative; webbing at left superior columella. Right, 
1 month after Z-plasty for correction of webbing. 





Le 


Fig 12,—Top left, Preoperative. Top right, Postoperative day 7. Bottom left, Postoperative day 21, 
basal view. Bottom right, Postoperative day 21, side view. 


The 6-, 9-, and 12-month postopera- 
tive appointment and the 6- and 12- 
month basal view photographs were 
compared with the preoperative pic- 
tures and served as the basis of the ob- 
jective analysis. An unsatisfactory re- 
sult was considered present if any- 
thing other than a barely visible, level, 
and thin line scar without notching or 
tissue bunching was evident (Figs 8 
and 9). Essentially anything less than 
a perfect cosmetic scar was deemed a 
failure. 

The subjective analysis consisted of 


the questions in the Table. It was con- 
structed in an attempt to study the 
impact the columellar scar has on the 
patient’s own facial image and to as- 
certain how perceptible the scar is to 
the general public. 

There were two objective failures 
representing a 2.5% complication rate. 
These were both minor. One patient 
(Fig 10) was found to have a trap door 
deformity located at the junction of 
the rim and columellar incision. The 
patient was unaware of the complica- 
tion and has declined correction. An- 
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other patient (Fig 11) developed a web 
at the superior columella due to early 
suture loss and wound dehiscence— 
this could occur as easily with any 
marginal incision. This was corrected 
with a Z-plasty. Up to 7-year follow- 
ups show no significant change in the 
appearance of the scar oceurring after 
1 year. 

There was one subjective failure, the 
patient with the superior web. For all 
others, the scar was essentially un- 
noticeable, and no one was self-con- 
sciously aware of the scar. No patient 
felt required to camouflage the scar by 
make-up or a moustache. 

It is well appreciated by cosmetic 
facial surgeons that these patients are 
very demanding, and their level of ex- 
pectation is higher than noncosmetic 
patients. Therefore, it is extremely 
likely that these patients would have 
complained if they felt the columellar 
sear was objectionable. Other sur- 
geons have had similar experiences.*"' 
The incision has been used on models 
and performers as well with alacrity. 
We have no hesitation in recommend- 
ing the open approach even in the case 
of dentists, dental hygienists, or other 
individuals who, because of their pro- 
fession are more likely to be observed 
from the base. We have not had prob- 
lems of aberrant healing of the col- 
umellar incision in black and Asian 
patients. Figure 12 illustrates the 
usual course of scar healing. 

The columellar scar following open 
rhinoplasty is extremely well ac- 
cepted, usually being of no concern 
whatsoever. The risk of complications 
arising from the incision is almost 
negligible if attention is paid to proper 
skin handling and wound closure tech- 
niques. Thus, the scar should not be a 
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factor influencing the choice of ap- 
proach to -rhinopiasty. - 
‘The art of rhinoplasty lies partly in 
the diversity of ways to effect the 
-desired modifications. One must em- 
phasize the opem technique is merely 
an approach to the nose, and that 
well-recognized bone, cartilage, and 
soft-tissue sculpting techniques must 
be applied to ‘achieve the desired re- 
sults. Personal experience and prefer- 
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rhinoplasty. J toki 


ences will continue to guide the choice 
of approach to rhinoplasty. We believe 
it is unjustified to denigrate the open 
approach on the basis of the columel- 
lar scar. Surgeons should make a point 
to familiarize themselves with the 
open approach technique so as to in- 
clude it in their “armamentarium.” 
This means that teaching of open rhi- 
noplasty should be part of every resi- 
dency training program. Assuming a 
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Implant Resorption With Long-term Follow-up 


Dean M. Toriumi, MD; Wayne F. Larrabee, Jr, MD; Joseph W. Walike, MD; 


Donna J. Millay, MD; David W. Eisele, MD 


@ The osteoinductive properties of 
demineralized bone have stimulated its 
use in facial skeletal augmentation and 
¿© reconstruction. Demineralized bone has 
i. been shown to induce phenotypic conver- 
sion of mesenchymal cells into osteo- 
» blasts, with bone formation within 29 days 
-(osteoinduction). In this clinical study, 75 
‘demineralized bone implants were fol- 
lowed up from 1 to 48 months (average 
follow-up, 14.3 months). There were 41 
-major dorsal implants, with an average de- 
gree of resorption of 50.7%. Eight dorsal 
implants were followed up for more than 
24 months, with an 82.5% degree of re- 


fecerns cartilage and bone are 
the preferred grafting materials 
_ for facial skeletal augmentation or re- 
donor site 
“morbidity, limited quantities in cer- 
tain cases, and unpredictable implant 
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sorption. Overall resorption for all im- 
plants was 49%. Major factors contribut- 
ing to implant resorption included lack of 
surrounding mesenchymal cells and inad- 
equate contact between host tissue and 
bone-inducing surface area. Other factors 
included infection, poor vascularity, and 
compression of the implant. Demineral- 
ized bone has an unacceptably high re- 
sorption rate and should only be used in 
highly selective cases where the implant 
can be positioned in a site rich in primitive 
mesenchymal or bone-forming cells. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:676-680) 


resorption have forced the surgeon to 
seek out different implant materials. 
Alloplastic materials such as Proplast, 
silicone rubber, and Silastic have all 
been used as implants. All of these 
materials act as a foreign body with 
differing degrees of tissue reaction. 
These materials are not biologically 
incorporated into host tissue and are 
susceptible to resorption of adjacent 
bone or infection. 

In 1965, Urist! showed that deminer- 
alized bone induced bone formation. 
Reddi and Huggins’? demonstrated 
that demineralized bone powder had 
increased bone matrix surface area 
that allowed formation of discrete 
transformation plaques within 24 
hours. Banked undemineralized allo- 
geneic bone undergoes slow resorption 
and ingrowth of low-density new bone 
from the margins of the defect over 
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periods of months to years (osteo- 
conduction). Demineralized bone in- 
duces phenotypic conversion of mes- 
enchymal cells into osteoblasts, with 
high-density bone formation in 14 to 29 
days (osteoinduction). 

Demineralized bone is eadaver bone 
that is demineralized with hydrochlo- 
ric acid, sterilized with gamma irradi- 
ation using cobalt 60, freeze-dried, and 
packaged. The implants come in many 
forms including whole and split rib, 
sectioned fibula, femoral head or tro- 
chanter, cancellous chips, crushed cor- 
tical chips, and cortical powder. De- 
mineralized bone is easily carved and 
molded, well tolerated, and sold at a ` 
reasonable cost. 

The bone-inducing preperties of 
demineralized bone occur via an induc- 
tive, not a conductive, process. There- 
fore, bone formation requires ade- 
quate contact between host tissue and. 
the demineralized bone implant. Sev- 
eral other factors may act to deter- 
mine the rate of implant resorption. 
Presently, to our knowledge, there are 
no long-term clinical studies evaluat- 
ing the rate of resorption ef deminer- 
alized bone implants used for facial 
augmentation. In this clinical study, 
deniineralized bone implants used for 
facial augmentation or reeonstruction 
were followed up for an extended pe- 
riod to. evaluate degree of implant re- 
sorption. Factors such as size, shape, 
and location of the implants were also 
evaluated. 
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Fig 1.——Combinatioredorsel/ columellar implant to augment dorsum and to add bulk and support 


to the medial crural /columellar complex. 


PATIENTS AND METHODS 


Between 1985 and 1989, 53 patients un- 
derwent facial recoustruetion using alloge- 
neje demineralized bone implants. Revision 
procedures or multiple implant sites were 
each counted asa separate implant (75 to- 
tal implants). Revision implants were in- 
cluded because the indications for, and the 
site and technique of, implantation were 
similar to those for primary implants. 
Demineralized split rib, bone chips, or cor- 
tical powder was obtained from the same 
commercial source (Mile High Transplant 
Bank, Denver, Colo). The majority of the 
implants were used for correction of nasal 
deformities. (saddle nose, dorsal nasal ir- 
regularities, and. celumellar defects). The 
Table shows the loeation of the implants. 

Theimplants were hydrated in saline and 
prepared for implantation. Split rib was 
carved or layered to the appropriate size 
and shape (Fig 1). Chips or powder was 
carefully hydrated and packed into posi- 
tion. All implants were positioned through 
either an intranasal or an open (external) 
rhinoplasty approach (Figs 2 and 3). When- 
ever possible, the mplants were sutured 
into position with absorbable suture. In 
many cases, multiple-larered (laminated) 
implants were usec to augment the nasal 
dorsum or as a premaxillary plumping 
graft. 








In each case, standard preoperative pho- 
tographs were taken prior to any attempt at 
reconstruction. In most cases, initial post- 
operative photographs were obtained 
within 2 months after surgery. These early 
postoperative photographs were taken to 
record the maximal degree of augmenta- 
tion. To facilitate comparison, all photo- 
graphs were taken using the same tech- 
nique and photographic settings. Patients 
were followed up for a period ranging from 
1 to 48 months. In many cases, several sets 
of postoperative photographs were taken to 
document any gradual changes that may 
have taken place. 


POSTOPERATIVE EVALUATION 


The degree of resorption of each 
demineralized bone implant was eval- 
uated using clinical parameters. Im- 
plant resorption was described as com- 
plete (80% to 100%), near complete 
(60% to 80% ), moderate (40% to 60% ), 
partial (20% to 40%), and minimal 
(0% to 20%). These determinations 
were made by comparing early post- 
operative photographs with the most 
recent postoperative photographs, De- 
gree of resorption was defined as the 
amount of implant resorption noted at 
the time of the last clinical evaluation. 
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Prior studies with two-dimensional fa- 
cial analysis demonstrate that profile 
analysis of facial structures from pho- 
tographs can provide aecurate. com- 
parative data on midline facial struc- 
tures (such as the nose).* 


RESULTS 


Fifty-three patients underwent fa- 
cial augmentation or reeonstruction 
using demineralized bone implants, 
with follow-up ranging from 1 to 
48 months (average follow-up, 14.3 
months). The Table shows the distri- 
bution of the implants: Most of the 
implants were used to correct defor- 
mities of the nasal dorsum and col- 
umella. Ten patients underwent im- 
plantation of a small piece of deminer- 
alized split rib or bone chips to fill in 
small depressions along the nasa! dor- 
sum, with an average resorption of 
20% (average follow-up, 15.3 months). 
Nineteen columellar implants. were 
performed, with an average resorption 
of 22% (average follow-up, 16.4 
months). A total of 41 major dorsal 
implants were utilized, with an aver- 
age resorption of 50.7% ‘average fol- 
low-up, 18 months). There was 67% 
resorption with “first-time” implants 
(initial procedure). When a secondary 
procedure was performed adding ad- 
ditional demineralized bone to the dor- 
sum, the degree of reserption dropped 
to 42%. However, in most of the sec- 
ondary procedures only a single layer 
of demineralized split rib was used. 
Nineteen dorsal implants were fol- 
lowed up for greater thaa 12 months, 
with a degree of resorption of 64.2%. 
Eight dorsal implants were followed 
up for more than 24 months, with a 
degree of resorption of 82.5%. 

Of the nine patients who underwent 
multiple procedures because of im- 
plant resorption, six did well (less than 
40% resorption) after demineralized 
split rib was added a second or third 
time. In most eases, the amount of im- 
plant resorption decreased with each 
subsequent implantation. However, 
the size of the implant also decreased 
with each subsequent implantation. 

When demineralized split rib was 
used in the nasal tip regian to add pro- 
jection, lack of rigidity and implant 
resorption eventually resulted in loss 
of tip projection (Fig 43. There was 
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73% resorption for nasal tip graft im- 
plants after an average follow-up of 
20.7 months. 

In one patient, demineralized split 
rib (laminated) was used as a malar 
implant. After 7 months, partial re- 
sorption of the implant was noted. 

Of the 41 implants used for major 
dorsal augmentation, 13 (32% ) totally 
resorbed (Fig 5). At least 17 of the ma- 
jor dorsal implants were multilayered 
or laminated. These implants had two, 
sometimes three, layers of demineral- 
ized split rib sandwiched together to 
provide more bulk. The average degree 
of resorption of these implants was 
69% (average follow-up, 12.6 months). 

The overall degree of resorption for 
all implants was 49% after an average 
follow-up period of 15 months (range, 
1 to 48 months). 

In two cases, too much demineral- 
ized bone was implanted, requiring a 
secondary procedure to remove the ex- 
cess implant tissue. In one case, histo- 
logic examination of the tissue re- 
vealed osteoid material consistent 
with bone, showing some focal calcifi- 
cation. In the other case, histologic ex- 
amination revealed fibrosis with a few 
islands of cartilage but no bone. 

In this series, there were two docu- 
mented infections with complete re- 
sorption of the implant. 


COMMENT 


Early animal studies revealed that 
hydrochloric acid-decalcified (de- 
mineralized) bone possessed impres- 
sive bone-inductive properties. 25 
However, there are relatively few clin- 
ical studies that effectively evaluate 
the long-term resorption of these im- 
plants. In 1981, Glowacki et al’ used 
demineralized bone implants for cra- 
niofacial reconstruction in 34 patients, 
28 with congenital defects and 6 with 
acquired defects. In their early follow- 
up, they found rapid union, healing of 
large defects, avoidance of harvesting 
procedures, and the potential for an 
unlimited supply of implant material. 
Biopsies performed on several patients 
revealed new bone formation. They 
believed that bone formation occurred 
via bone induction rather than via 
bone conduction. 

Mulliken et al® used demineralized 
bone to reconstruct craniofacial de- 





Fig 2.— Combination dorsal/columellar implant being inserted via a marginal incision. 





Fig 3.—Dorsal graft placed over the dorsum via the open rhinoplasty approach. Sutured-in-place 
dorsal implant (i). 


fects in 42 patients. They used de- 
mineralized bone implants in three 
forms: blocks, chips, and powder. Bone 
formation was evaluated by clinical 
and roentgenographic examination. Of 
the sites suitable for complete evalua- 
tion, 31 of 35 were completely healed 
within 3 months. Implant resorption 
occurred in 4 patients, 3 with a corti- 
cocancellous implant and 1 with a 
demineralized bone powder implant. 
Mulliken and Glowacki’ believed that 
demineralized bone powder was the 
superior implant, because it exposed 
the greatest surface area of host tissue 
to bone-inducing surface area. In an- 
other study, Mulliken! found that 
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dense cortical demineralized bone im- 
plants used for nasal reconstruction 
failed to induce sufficient bone forma- 
tion to maintain the desired nasal 
contour. Moderate (approximately 
50% ) late implant resorption occurred 
in most of their cases. 

Ousterhout! reviewed 25 patients 
who underwent augmentation or re- 
construction of the craniofacial region 
with demineralized bone. In this study, 
patients were followed up for 16 to 18 
months. More bone formed when de- 
mineralized bone powder was used in- 
stead of a solid cortical bone implant. 
Compared with the cancellous bone 
implant, cortical bone offered rela- 
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Fig 4.--Demineralized split rib used as a combination dorsal/nasal tip /columellar implant to provide sup- 
wort and tip projection. Left, Preoperative lateral view showing tip ptosis. Center, Modest increase in tip pro- 
motion 4 months postoperatively. Right, Near complete resorption of implant at 39 months. 





Fig 5.—-Large dorsal nasal implant. Left, Preoperative lateral view demonstrating severe saddle nose de- 
sormity in a patient with a history of nasal trauma. Center, Modest improvement of dorsal nasal profile 1 month 
after augmentation of the dorsum with a large demineralized split rib implant (laminated). Right, After 2 years 
af follow-up, a significant amount of implant resorption has already occurred. 


tively little surface area for bone in- 
duction. When fil ing a bony defect, the 
implant seemed to work better, with 
good bene formation. When deminer- 
alized bone was used for augmentation 
(in the nasal dorsum, chin, and malar 
region), the implants demonstrated a 
greater degree of resorption. 

In this study, we reviewed patients 
who underwent primarily dorsal nasal 
augmentation wsing demineralized 
split rib implants. Many of these pa- 
tients had sadcle nose deformities 
(congenital or iatrogenic). With most 
implants, there was 40% to 60% im- 
plant resorption after a follow-up pe- 
riod of 1 to 48 raonths. Major dorsal 
implants had a 50.7% degree of resorp- 
tion, with total resorption of 13 im- 
plants. In laminated implants, split rib 
grafts were sanewiched together, de- 





creasing host tissue contact, hindering 
bone induction, and increasing resorp- 
tion. Even though the average degree 
of resorption for major dorsal im- 
plants was 50.7%, implant resorption 
appeared to increase as the follow-up 
period was extended. Long-term fol- 
low-up of large nasal implants showed 
an 82.5% resorption at greater than 24 
months. Longer follow-up may reveal 
even greater degrees of implant re- 
sorption. Nasal tip implants also did 
poorly (73% resorption), which may be 
partly due to the lack of rigidity of 
these implants and their inability to 
provide tip projection. 

On the other hand, small pieces of 
demineralized bone used for small dor- 
sal irregularities or for adding bulk to 
the columella held up well, possibly 
because of improved host tissue con- 
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tact. Asacolumellar strut, split ribcan 
provide bulk but does not add much 
support. 

Selected patients underwent second- 
ary procedures to add more deminer- 
alized bone based on their concern 
with the appearance of the deformity. 
When additional demineralized bone 
was implanted in a secondary proce- 
dure because of initial implant resorp- 
tion, there tended to be less resorption 
of the second implant. This may have 
been a result of the old implant bed 
becoming occupied by some viable 
bone-forming cells that could be 
readily stimulated to form bone in the 
presence of an additional implant of 
demineralized split rib. However, our 
impression is that imprcved augmen- 
tation with secondary procedures is 
due to the fact that smaller implants 
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“were required. When smaller implants 
resorb, scar tissue ingrowth can more 
readily occupy the volume of the re- 
sorbed implant. Therefore, with each 
revisional augmentation the surgeon 
may have just been adding more scar 
tissue. 

The major problem with using allo- 
geneic demineralized bone for nasal 
augmentation or reconstruction is its 
variable degree of implant resorption. 
Even though the demineralized bone 
was obtained from the same commer- 
cial source, different degrees of im- 
plant resorption may be caused by 
variability in the preparation (decal- 
cification or sterilization) of the de- 
mineralized bone. Furthermore, some 
degree of implant resorption may re- 
sult from pressure of the tented skin 
overlying the projecting surface of the 
implant. This inherent compression 
may act to deform, erode, and increase 
implant resorption. The majority of 
the resorption is likely caused by (1) 
inadequate contact between host tis- 
sue and bone-inducing surface area 
and (2) inadequate bone-inducing ac- 
tivity present within the implant it- 
self. Bone-inducing activity does not 
diffuse over a large area and therefore 
requires organic contact between host 
tissue and implant. This may explain 
why laminated implants (multiple lay- 
ers) used for major dorsal augmenta- 
tion, which oppose large areas of im- 
plants, did so poorly and resulted in 
excessive resorption (69%). Bone chips 


and powder had less resorption be- 
cause of greater host tissue surface 
area contact. Other factors that may 
influence implant resorption include 
acute inflammation, immune response 
due to poor HLA match between host 
and donor, poor vascularity, and lack 
of local mesenchymal cells (bone, mus- 
cle, ete). 


CONCLUSIONS 


Demineralized bone is far from an 
ideal implant material; however, it can 
be effective if used properly in certain 
situations (craniofacial reconstruc- 
tion, or when implanted in fresh bony 
defects). Demineralized bone chips or 
powder can be used to fill in small dor- 
sal nasal defects. Demineralized ‘split 
rib can be used to add bulk to the col- 
umella or premaxillary region but 
lacks support and should not be used to 
increase nasal tip projection. De- 
mineralized bone seems to be more ef- 
fective when implanted adjacent to vi- 
able bone or muscle. The presence of 
local mesenchymal cells may be a crit- 
ical factor in the bone induction pro- 
cess of these implants. Demineralized 
bone is easy to use and avoids a tissue 
harvesting procedure; however, high 
resorption rates limit its use for nasal 
or facial augmentation. As reflected in 
this clinical study, one of the major 
uses for this implant material in facial 
plastic surgery would be for augmen- 
tation of the nasal dorsum. However, 
use of demineralized bone for this 
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purpose is associated with a very high 
degree of resorption. The results of 
this study suggest that longer-term 
follow-up will result in even higher 
implant resorption rates. Any implant 
with a resorption rate greater than 
60% to 70% is not going to be accept- 
able to most facial plastic surgeons. 
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+ The concentration of salicylate in se- 
tum and perilymph was measured in chin- 
chillas after intraperitoneal administration 
of sodium salicylate. Serum salicylate con- 
centration peaked to.4 hours after a sin- 
gie injection. Clearance was approxi- 
mately complete after 16 hours. The 
within-subject wanability of serum con- 
centration 4 hours:atter injection was very 
low. Subject weight significantly affected 
serum: salicylate. concentration, with 
heavier animais showing higher serum lev- 
els. The relationship of perilymph to serum 
Salicylate. concentration was approxi- 
mately linear, with a high correlation be- 
tween measures. 

(Arch. Otolaryngol Head Neck Surg. 
1990: 1 16:68 1-68.44 


he salicylates, such as aspirin, are 
the most commonly used drugs in 
industrial societies. They are used for 
their anti-inflammatory, analgesic, an- 
tipyretic, and antithrombotic prop- 
_ erties.’ Many stadies have suggested 
that in moderate to high doses, salicy- 
lates may cause mild to moderate 
hearing loss and tinnitus, both of 
which arereversible after termination 
of drug administration. While the 
mechanism of salicylate ototoxic ef- 
fects is not completely understood, the 
drug appears ‘to-act in the cochlea" 
Recent. studies have suggested that the 
site of action ef salicylates is the outer 
hair cell.’ Saievylates are reemerging 
as drugs of interest to hearing scien- 
tists since they may be used as a model 
of reversible hearing loss and tinnitus 
anc may be useful in understanding 
better the role of the outer hair cell in 
hearing. This preject examined salicy- 
late pharmaeodynamies in the chin- 
chilla, a popular species for studying 
the changes in bearing brought about 
by ototexic dmigs, such as salicylates. 
Accepted for publikation February 5, 1990. 
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To understand the ototoxic effects of 
salicylates, investigators have at- 
tempted to relate serum and peri- 
lymph levels of salicylate with hearing 
loss and tinnitus. Myers and Bern- 
stein’ reported that the hearing loss 
caused by salicylate administration 
was better correlated with the serum 
salicylate level than with the oral or 
injected dose of the drug. In humans 
and monkeys, serum salicylate levels 
of 1.45 to 3.12 mmol/L (20 to 50 mg% ) 
resulted in hearing losses of up to 30 
dB! The correlation between serum 
level and hearing loss 24 hours after 
injection was .88 in monkeys; hearing 
loss reached an asymptote and did not 
increase with serum levels greater 
than 2.50 mmol/L (40 mg%). Wood- 
ford et al” reported a median (N = 3) 
serum level of 4.08 mmol/L (65.3 mg% ) 
and a range of 3.18 to 4.87 mmol/L (51 
to 78 mg% ) 3 hours after an intramus- 
cular injection of sodium salicylate 
(400 mg/kg) in the chinchilla. Wood- 
ford and associates’ subjects had a 
median hearing loss 3 hours after in- 
jection of 20 dB at 8 kHz and 10 dB at 
lower frequencies. 

These examples demonstrate that 
there are species differences in the re- 
lationship of hearing loss to serum 
levels, since the chinchilla data re- 
vealed mild threshold shifts and high 
serum levels (>2.50 mmol/L [>40 
mg%]), whereas the primate data 
showed moderate threshold shifts with 
serum levels less than 2.50 mmol/L 
(<40 mg%). In addition, the time 
course of hearing loss appears to be 
different across species. Thus, the first 
goal of this project was to determine 
the time course of serum salicylate 
levels in the chinchilla, to compare the 
ototoxic effect of the drug with the ef- 
fect in other species. Preliminary data 
on the uptake of salicylate in the chin- 
chilla was reported by Juhn et al,” al- 
though they did not describe the num- 
ber of subjects or degree of hearing 
loss in their study. 







Recent studies in our laboratory on. ` 
the ototoxic effect of salicylates have 
suggested a high degree of variability 
of effect within subjects." Hearing 
levels were monitored electrophysio- 
logically, using the threshold of the 
evoked response recorded from the in- 
ferior colliculus. Subjects were tested 4 
hours after an injection of either 300 or 
450 mg/kg of sodium salicylate. Hear- 
ing loss in several chinchillas ranged 
from 0 to 30 dB on different test days, 
despite similar doses and test times 
after injection. To determine if the 
within-subject variability may have 
been caused by variable-aptake of sa- 
licylate, serum levels were tested three 
times in each of three subjects, 4hours 
after an injection of 450 mg/kg of sa- 
licylate. 

One drawback to studying simply 
the relationship of salicylate dose to 
serum levels is that the investigator 
cannot be assured that the drug is in- 
corporated into the cochlea. Previous 
work by Jastreboff et al! showed a 
close relationship between perilymph 
and serum salicylate coneentrations in 
rats. Two hours after injection, the 
perilymph concentration was approxi- 
mately 43% that of seram, and at 4 
hours it was approximately 50% that 
of serum, Juhn et al? reported that 
perilymph concentration in the chin- 
chilla was only 20% that of the serum 
level 2 and 4 hours after an intraperi- 
toneal injection of salicylate. It is ap- 
parent from the data that there may be 
important species differences in sali- 
cylate uptake into perilymph, differ- 
ences that may be critical in explain- 
ing discrepancies in ototoxic effects 
across species. Thus, the third goal of 
the project was to determine the rela- 
tionship of serum salieylate level to 
perilymph salicylate level in the chin- 
chilla. 

MATERIALS AND METHODS 
Drug Delivery 

Adult chinchillas (Chinshilla laniger), 

aged 1 to 3 years, were used as subjects. So- 
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dium salicylate (100 mg/mL; osmolality, 
1080 mOsm/kg) was injected intraperito- 
neally. Drug administration and serum 
testing were performed in one group of 
subjects (n = 7) once weekly. Serum tests 
were also performed on another group of 
animals used to assess the effects of sodium 
salicylate on the auditory evoked response 
from the inferior colliculus”? (N = 27). Be- 
cause the later subjects required extensive 
evoked-response testing, only one blood test 
was performed in most of these subjects due 
to time constraints and concern for animal 
health. For subjects used in perilymph 
> studies (N = 12), a single drug dose was de- 
livered and perilymph and serum were 
sampled simultaneously, 4 hours after in- 
jection. 


Blood and Perilymph Sampling 


Blood and perilymph were drawn with 
the animals under anesthesia (ketamine [25 
mg/kg] with acepromazine [0.5 mg/kg). 
Blood was drawn from the transverse sinus, 
as it runs along the medial section of the 
auditory bulla. For a complete description 
of the collection technique, see the report of 
Boettcher et aL" The whole blood was cen- 
trifuged and the serum drawn off for test- 
ing. Perilymph was taken from the cochlea 
by using a glass pipette drawn to a fine tip. 
The tip was inserted through the round 
window membrane, and the fluid was then 
gently drawn into the pipette by means of 
a syringe assembly. 


Salicylate Concentration Testing 


The Trinder’® method was used to mea- 
sure serum and perilymph salicylate con- 
centrations. The serum samples were 25 uL 
in volume, and the perilymph samples were 
10 xL. The concentration of salicylate was 
determined with a spectrophotometer (Mil- 
ton Roy Spectronic 6200), which was cali- 
brated with known concentrations of sali- 
cylate. 


RESULTS 
Time Course of Serum Salicylate 
Concentrations 


Figure 1 shows the mean serum sa- 
licylate concentrations for three sub- 


=: jects measured at five different times 


after an injection of 450 mg/kg of so- 
- dium salicylate. Tests were performed 
once per subject at each time after in- 
jection. The serum concentration in- 
creased to a high level by 2 hours after 
injection and peaked approximately 4 
hours after injection at a mean con- 
centration of 3.22 mmol/L (51.5 mg% ). 
The serum concentration decreased in 
an approximately linear manner dur- 
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ing the period from 4 to 16 hours after 
injection, with decrease to half the 
maximum value at 10.3 hours. 

To test the variability of serum sa- 
licylate concentrations within sub- 
jects, serum measurements were re- 
peated three times at 4 hours after in- 
jection for three subjects. The Table 
shows the mean, range, and SDs of 
these measures. The SDs of the serum 
concentrations were very low, less 
than 0.31 mmol/L (5 mg%) for each 
subject. Thus, serum concentrations 
were relatively stable at the 4-hour 
postinjection sampling time within 
subjects. 

Effect of Dose 


Figure 2 shows average (four sub- 
jects) serum concentrations and SEs 
for three salicylate doses, measured 4 
hours after injection. The serum con- 
centration increased in a fairly linear 
manner across the range of doses used 
in this study. Therefore, a linear equa- 
tion was fit to the data to yield the fol- 
lowing: SC = —0.18 + 0.104 D (SC = 
—2.97 + 0.104 D), where SC is the se- 
rum concentration and D is the salicy- 
late dose. The correlation between se- 
rum and dose was .881 (7? = .776; anal- 
ysis of variance: F ratio = 31.08, 
P<.01). 


Relationship of Animal Mass to 
Serum Concentrations 


As mentioned above, serum tests 
were performed on a second group of 
animals used to study the effects of so- 
dium salicylate on hearing abilities. 
Each subject received either 300 mg/kg 
(N = 12) or 450 mg/kg (N = 15) of sal- 
icylate. Although all subjects in a 
group were given the same dose per 
mass (800 or 450 mg/kg), the serum 
salicylate concentrations varied con- 
siderably within each group. In our 
experience, heavier chinchillas seemed 
to be more susceptible to salicylate 
poisoning, such that animals over ap- 
proximately 625 g occasionally became 
ill after a dose of 450 mg/kg. The effect 
of animal mass on serum salicylate 
concentration was evaluated with an 
analysis of variance procedure, Ani- 
mal mass had a significant effect on 
serum salicylate concentration (F- 
ratio = 6.58, P < .05). Animal mass did 
not significantly interact with drug 
dose to affect serum level. 
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Relationship of Serum and 
Perilymph Salicylate Concentrations 


Figure 3 shows the relationship of 
serum salicylate concentration to per- 
ilymph salicylate concentration 
(N = 12). All samples were taken 4 
hours after an injection of either 150 
(N = 4), 300 (N = 5), or 450 (N = 3) 
mg/kg of sodium salicylate. The cor- 
relation coefficient between serum 
salicylate and perilymph salicylate 
concentration was .842 {analysis of 
variance: df=10, F ratio = 24.29, 
P<.001). An equation was fit to the 
data to yield P =0.408(S) — 0.30 
(P = 0.403[S] — 4.82), where S is serum 
concentration and P is perilymph con- 
centration. 

COMMENT 

Pharmacodynamics of Salicylate 


As described above, the time course 
of hearing loss due to salicylate varies 
across species, and thus one goal of this 
project was to determine the time 
course of serum salicylate levels in the 
chinchilla. Serum salieylate level 
reached a peak of 3.22 mmol/L (51.5 
mg% ) 2 to 4 hours after an intraperi- 
toneal dose of sodium salicylate (450 
mg/kg). Clearance was approximately 
complete by 16 hours after injection, 
and the half-life elimination was ap- 
proximately 10.3 hours in the present 
study. 

The only previous data on uptake of 
salicylate in the chinchilla were re- 
ported by Juhn et al”? and Woodford et 
al. Juhn et al reported that serum 
levels peaked approximately 0.5 to 1 
hour after an intraperitoneal injection 
of 300 mg/kg of aspirin. Differences in 
drug (aspirin vs sodium salicylate) and 
dose level may explain the differences 
in the results. Woodford et al reported 
an average serum level of 4.08 mmol/L 
(65.38 mg% ) approximately 3 hours af- 
ter intramuscular administration of 
salicylate (400 mg/kg). Woodford et al 
may have observed higher serum lev- 
els than those in the present study due 
to the different route of administra- 
tion. 

Mitchell et al’ reported that a single 
subcutaneous injection of 545 mg/kg of 
sodium salicylate in the guinea pig 
resulted in serum levels up to 
3.12 mmol/L (50 mg%) 6 hours after 
injection. Jastreboff et al’ reported a 
peak serum salicylate level of approx- 
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Fig 2.——Serum salicylate concentration vs dose ‘or ‘our chinchillas. 
Testing was. performed 4 hours after injection. 
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imately 4.37 mmol/L (70 mg% ) 3 to 4 
hours after an intraperitoneal injec- 
tion of 460 mg/kg in the guinea pig. 
They reported that a single intraperi- 
toneal dose of sedium salicylate (460 
mg/kg) resulted in serum levels that 
peaked at 3.75 to 1.38 mmol/L (60 to 70 
mg%) 1.5 heurs after injection in the 
rat. The half-life elimination could not 
“be determined from their data. Silver- 
stein et al® reported serum salicylate 
concentrations of 3.19 to £.37 mmol/L 
(51 to 86 mg%) 6 hours after an in- 
traperitoneal injection of sodium sali- 
cylate (350 mg/kg) in the cat. Evans et 
al” reported that blood salicylate lev- 
els for one cat were in the range of 3.62 
to 4.00 mmol/L (28 to 64mg% ) 10 to 25 
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Fig 3.— Serum vs perilymph salicylate concentration for 12 chinchillas; 
Testing was performed 4 hours after injection. 


minutes after an intravenous injection 
of salicylate; levels were not less than 
2.46 mmol/L 16 hours after injection. 
It is important to note that salicylate 
clears very slowly in the cat due to poor 
metabolism of the drug; the half-life 
elimination of salicylate is 38 hours in 
the cat.! Other species that have been 
studied include the cow (0.5 hour for 
half-life elimination), horse (1. hour), 
pig (6 hours), and dog (9 hours). 

In summary, serum salicylate levels 
peak at a similar postinjection time in 
the chinchilla as in the guinea pig, and 
only slightly later than in the rat. 
Furthermore, clearance in the chin- 
chilla appears to be similar to that in 
the rat and guinea pig. Salicylate 
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clearance is much faster in the chine 
chilla than in the cat. Interestingly, — 
clearance is slower in the chinchilla- 

than in the human (3 te 4.5 hours for an: ` 
intravenous infusion of aspirin). It is 
not immediately apparent from the 
data why ototoxic effects differ across 
species. Instead, as described below, 
uptake of salicylate into perilymph 


may explain some differences in sali- 


cylate effects across species. 
Variability of Serum Levels 


One of the goals of the study was to 
determine if the within-subject. vari- 


ability seen in electrephysiologic cor: < S 


relates of salicylate ototoxic effects 
could be accounted for by variability in 





























the serum levels of salicylate. The se- 
rum levels in three subjects were re- 
markably stable across tests, suggest- 
ing that threshold variability may not 
be caused by serum salicylate fluctua- 
tions. 


Effect of Subject Weight 


As described previously, heavy ani- 
mals often achieved higher serum con- 
centration of salicylates than did 
lighter animals given the same dose 
per mass. Analysis of variance sug- 
gested that both dose and weight sig- 
nificantly affected serum salicylate 
concentration, but that the variables 
did not interact. The weight of the an- 
imal presumably affected serum levels 
because of the higher ratio of fat to 
body mass in the heavier animals. Al- 
though we do not have quantitative 
data to support this argument, we have 
observed that heavier animals (>625 g) 
have a much higher fat content 
throughout the body than lighter ani- 
mals. Salicylates bind to serum pro- 
teins, primarily serum albumin, and 
less than 5% of salicylate binds to lip- 
ids and fatty acids. This observation 
suggests that to achieve similar blood 
concentrations across subjects, the 
dose should be calculated to account 
for body fat. 


Relationship of Serum and 
Perilymph Levels 


In the present study, the relation- 
ship of serum to perilymph salicylate 
level was approximately linear 
(P = 0.403[8] — 0.30) (P = 0.403[5] 
— 4.82). Jastreboff et al’ also reported 
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a linear relationship between serum 
and perilymph concentrations for the 
rat. A reanalysis of their data (from 
Fig 2 of Jastreboff et al,“ upper right, 
using milligram per deciliter values of 
salicylate concentration) yielded an 
equation of P = 0.45(S) — 0.25. These 
results indicate that perilymph salicy- 
late levels are slightly higher in the rat 
than in the chinchilla for a given 
serum salicylate concentration. Thus, 
one would expect the rat to have 
slightly greater susceptibility to oto- 
toxic effects of salicylates than the 
chinchilla. 

Several other investigators have de- 
scribed perilymph levels of salicylate. 
Silverstein et alt reported perilymph 
levels of 1.56 to 2.50 mmol/L (25 to 40 
mg%) 5 to 7 hours after intraperito- 
neal injection of salicylate (350 mg/kg) 
in the cat; serum levels were approxi- 
mately 3.69 to 5.37 mmol/L (86 mg% ) 
in their subjects. Juhn et al? reported 
that perilymph salicylate concentra- 
tion reached a peak of approximately 
0.62 mmol/L (10 mg% ) 2 hours after an 
intraperitoneal injection of aspirin 
(300 mg/kg) in the chinchilla. Serum 
salicylate level was approximately 3.44 
mmol/L (55 mg%)} when the peri- 
lymph concentration reached a peak in 
their study.” By comparing the ratio of 
perilymph salicylate to serum salicy- 
late, it is apparent that a higher level 
of salicylate is achieved in the cat than 
in the chinchilla. This, in addition to 
the slow elimination of salicylate in 
the cat, may account for the cat’s 
greater susceptibility to ototoxic ef- 
fects of salicylate compared with other 
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species. However, this dees not imply 
that the cat should be the species of 
choice in salicylate ototoxicity investi- 
gations, because of the unusually slow 
metabolism of the drug in that species. 
Unfortunately, data are not available 
on uptake of salicylate into perilymph 
in species such as primates. It is plau- 
sible that such species, with appar- 
ently greater susceptibility to the oto- 
toxic effects of salicylates, may have 
somewhat greater uptake of the drug 
into perilymph than the chinchilla. 
The data from the present study 
show that salicylate is readily taken up 
into perilymph in the chinchilla and 
that the concentration of salicylate in 
perilymph is predictable given the se- 
rum concentration. However, the data 
also suggest that the chinchilla may be 
somewhat less susceptible to the oto- 
toxic effects of salicylate than other 
species such as the cat, because of the 
lower ratio of perilymph to serum sa- 
licylate concentration. This is consis- 
tent with recent data from our labora- 
tory suggesting that threshold shifts 
resulting from salicylate administra- 
tion, averaged across subjects, are 
lower in the chinchilla than in other 
species such as the cat, monkey, and 
human.” These are important data, 
given current interest in salicylate 
ototoxic effects and the drug’s putative 
effects on the outer hair cell.* 
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Tonsillectomy in Children 
Under 3 Years of Age 


Robert G 


ce Aretrospective study was performed 
- on 190 children younger thar 3 years who 
underwent tonsillectomy either alone or in 
combination with other surgical proce- 
dures at the Children’s National Medical 
Center, Washington, DC, over a 5-year pe- 
riod. The average age was 2 years 4 
months and average weight was 12.8 kg. 
The most common indication for surgery 
was upper airway obstruction with apnea. 
One hundred sixty-two of 190 patients 
were discharged on the day following sur- 
gery. Complications were seen in 20 
(10. 5%) patients, 16 requiring prolonga- 
spital stay and 4 requiring read- 
apart from one child 
abe who had multiple post- 
oper. ive compii ations, no other child 
required reintubation, blood transfusion, 
or return to: the operating room. It is con- 
cluded that:age should not be a factor in 
determining whether or not to proceed 
with a tongillectomy. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:685-686)} 






here has been a traditional 
reluctance’ to perform tonsillec- 
tomy on children younger than 3 years 
due tothe smaller margin of error in 
children before significant. blood loss 
and upper airway obstruction arise. 
However, since the initial studies of 
Noonan’ and Menashe et al,’ there has 
been an increasing awareness of ob- 
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structive complications accompanying 
adenotonsillar hypertrophy. Being 
more common in younger children,’ 
this had led to younger children being 
considered for adenotonsillectomy. 
The improvements in pediatric anes- 
thesia and the use of cautery for tonsil 
dissection have minimized the risks of 
tonsillectomy and made this surgery in 
children a relatively routine proce- 
dure. 

To ascertain the incidence of com- 
plications following tonsillectomy in 
children, a chart review was per- 
formed looking at children less than 
3 years of age who underwent tonsil- 
lectomy at the Children’s National 
Medical Center, Washington, DC, over 
the previous 5 years. 


MATERIALS AND METHODS 


Charts were reviewed of all children less 
than 3 years old who underwent tonsillec- 
tomy with or without additional surgical 
procedures from January 1, 1984, to Decem- 
ber 31, 1988. The surgery was performed by 
attending physicians, fellows, and resi- 
dents in the Department of Otolaryngology, 
and by visiting otolaryngologists with ad- 
mission and surgical privileges at our hos- 
pital. 

Operative blood loss, as estimated by the 
anesthesiologist, was noted. To calculate 
blood loss as a percentage of blood volume, 
blood volume was estimated at 7.5 mL per 
100 g of body weight. Age, sex, surgical 
procedure(s), indications, surgical tech- 
nique, weight, duration of hospital stay, 
and complications were recorded. 


RESULTS 


A total of 2169 children underwent 
tonsillectomy between January 1, 1984, 


Tonsillectomy in Children—Berkowitz & Zalai: 





and December 31, 1988. One hundred 
ninety of the children (8.9% ) were less 
than 3 years of age. The average age 
was 2 years 4 months. Ninety-one chil- 
dren were 30 months er older, 55 were 
between 24 months and 30 months, 35 
were between 18 months and 24 
months, and 9 were under 18 months of 
age, the youngest being 10 months. One 
hundred twenty-three were male — 
(65% ) and 67 were female (35%). 

Only 18 of 190 patients underwent, 
tonsillectomy without adenoidectomy. 
Five of them had undergone ade- 
noidectomy previously; the adenoids: 
were not found to be enlarged in 7, and 
1 child had a submucus cleft palate. 
Seven patients had direct laryngos- 
copy and bronchoscopy in addition to 
tonsillectomy and 66 had an ear proce- 
dure that included examination of 
ears, myringotomy, and insertion or: 
removal of ventilating tubes. 

The indications fer tonsillectomy 
could be ascertained in’ 170 cases and 
are listed in Table 1, the most common 
indication being upper airway obstrue-. 
tion with apnea. 


Table 1.—Iindications for 
Tonsillectomy i 












Indication No. 
Recurrent tonsillitis k 26 
Nasal obstruction with labored 65 

respiration 
Apnea e 72 
Cyanotic episodes 2 
Right ventricular hypertrephy/ 2 
cardiomegaly 
Acute upper airway obsteuction 2 






Tonsillar mass 
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oe Table 2.—Complications Following 
Tonsillectomy 


Complications 
Upper airway obstruction 
Apneic episode 
Pharyngeal edema 
Pneumonia 


= 
(>) 


~e OWN = = & 





Fever, unknown cause 
Delay in oral feeds 
Exacerbation of asthma 


Secondary hemorrhage, 
requiring readmission 

Dehydration requiring 
readmission 


a 


The tonsillectomy techniques were 
noted in 183 cases and consisted of the 
following: cautery dissection in 61, 
blunt dissection and hemostasis by 
cautery with or without sutures or lig- 
atures in 111, and by blunt dissection 
and hemostasis by sutures or ligatures 
in 11. 

Details of weight were available for 
173 patients. The mean weight was 
12.8 kg and ranged from 8.1 to 22 kg. 
Twenty children weighed 15 kg or 
more, 75 were between 12.5 and 15 kg, 
66 between 10 and less than 12.5 kg, 
and 12 weighed less than 10 kg. 

An estimation of blood loss was 
made in 156 patients. The mean was 
50 mL. Seventy-five patients lost less 
than 50 mL, 61 lost between 50 and less 
than 100 mL, and 20 lost 100 mL or 
more. Maximum blood loss was 200 
mL. Average blood loss, expressed as a 
percentage of blood volume, was 5.4%. 
Eighty-seven patients lost less than 
5% of blood volume, 56 lost between 
5% and less than 10%, and 13 lost 10% 
or more. Of the latter group of 18, in 
whom blood loss was significant, 6 pa- 
tients lost less than 10.5% of blood 
< volume and another 5 lost less than 
15%. Two patients lost 19.9% and 
~ 21.2% of blood volume, respectively. 
o> One hundred sixty-two of 190 pa- 
~~ tients were discharged on the day fol- 
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lowing surgery, 19 were discharged on 
day 2, 5 on day 3, and 1 each on days 4, 
5, 8, and 26. 

Complications necessitating either 
prolongation of routine hospital stay 
or requiring readmission were seen in 
20 patients (10.5% ). 

One patient, a 16-month-old child 
with cerebral palsy and severe upper 
airway obstruction with cor pulmo- 
nale, had a prolonged and complicated 
postoperative course. This included 
primary and secondary hemorrhage, 
both of which required blood transfu- 
sion, upper airway obstruction requir- 
ing reintubation, pneumonia, hyper- 
tension, and marked delay in oral feed- 
ing. 

Complications in the remaining 19 
patients are listed in Table 2. Four pa- 
tients (2.1%) required readmission, 1 
with secondary hemorrhage and 3 with 
dehydration. With the exception of the 
child with cerebral palsy, no other pa- 
tient required reintubation, blood 
transfusion, or return to the operating 
room. 


COMMENT 


In 1979 Helmus’ reported a series of 
109 children younger than 3 years who 
underwent adenotonsillectomy using 
the guillotine technique over a 5'4- 
year period. All children except one 
were discharged by the first postoper- 
ative day. One child who also under- 
went excision of a branchial cyst was 
discharged on the second postopera- 
tive day. The apparently low rate of 
complications may have been due to 
the indication for surgery, which was 
recurrent. tonsillitis, with none of the 
patients having upper airway obstruc- 
tion as their main symptom. In our se- 
ries all patients with postoperative 
airway obstruction had preoperative 
airway obstruction from adenotonsil- 
lar hypertrophy, with one patient also 
suffering from cerebral palsy. 
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Four children in Helmus’ series,’ 
however, required readmission, three 
with secondary hemorrhage and one 
with dehydration. The readmission 
rate was 3.7% compared with 2.1% in 
this series. 

The mean blood loss of 50 mL in this 
series is comparable with the findings 
of Arora and Marford? who reported a 
mean blood loss of 48 mL. However, 
because that series included children 
between the ages of 3 and 12 years old, 
the blood loss expressed as a percent- 
age of body weight was only 2.9% 
compared with 5.4% in our series. An 
alarming fact was the loss of 10% or 
more of blood volume in 13 patients, 
leading us to conclude that while ton- 
sillectomy in this group of patients is 
acceptable, intraoperative bleeding 
can be a major complication if not 
controlled quickly and meticulously. 

The one child who had a prolonged 
and complicated postoperative course 
was a 16-month-old patient with cere- 
bral palsy. Tonsillectomy in cerebral 
palsy is known to be associated with 
significant incidence of pestoperative 
complications and a prolonged hospi- 
tal stay. 

Although the complication rate fol- 
lowing tonsillectomy was 10.5% in this 
series, with the exception of the child 
with cerebral palsy, no other child re- 
quired reintubation, blood transfu- 
sion, or return to the operating room. 
Special attention should be paid to 
quickly control intraoperative bleed- 
ing. Patients undergoing surgery to 
relieve upper airway obstruction may 
develop airway complications in the 
immediate postoperative period and 
should be monitored carefully. The de- 
cision to perform tonsillectomy should 
be made without regard to the age of 
the patient, provided that surgery is 
carried out for appropriate indications 
and is performed in an appropriate in- 
stitution. 
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The Pathologic and Thermal Effects of 





Gold Vapor Laser Photodynamic Therapy 


on v ne Larynx 


Experimenta! Study 


Allan Li: Abramson, MD; Adam &. Levy; Larry S. Hirschfield, MD 


@ A gold vapor laser, which emits short 
pulses of lightata wavelength of 628 nm, 
was used to deliver varying amounts of 
energy. (30 to 120 ./cm*) to the presensi- 
\ tized (dihematoporphyrin ether) canine 
(larynx. Between. AO and 60 J/cm’, the 
“larynx appeared normal, and when 70 to 

100 J/cm’ was applied, only mild edema 

and erythema weresseen. Simultaneously, 
a thermocouple probe was used and a 
0.4°C to 1.5°C temperature rise found. 
Thus, the gold vapor laser seams capable 
of achieving the therapeutic photosensi- 
tizing effect without causing significant 
laryngeal edema ov thermal activity. 

{Arch Ofelaryngol Head Neck Surg. 
1990; 116:687'691" 


hotodynamie therapy (PDT) has 
been used for the treatment of be- 
nign and malignant tumors in humans 
and animals with encouraging re- 
sults.'* The therapy is based on the 
ability of a photesensitizing agent to 
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be absorbed and preferentially re- 
tained by rapidly growing tissues.‘ 

Hematoporphyrin derivative (HPD) 
is a powerful photosensitive dye that, 
when activated by light of the appro- 
priate wavelength, produces microvas- 
cular damage and cytotoxic agents 
leading to the destruction and death of 
tissues in which it has localized.‘ Since 
HPD is only minimally present in sur- 
rounding normal tissues at the time of 
light exposure, damage to normal tis- 
sue caused by dye activation should be 
minor. 

The optimum wavelength for the 
light activation of PDT has been es- 
tablished at 630 nm, which adequately 
penetrates tissues and sufficiently ac- 
tivates HPD’ and the purified form, 
dihematoporphyrin ether. The com- 
monly used light source for PDT is the 
tunable argon pump-dye laser. This 
instrument produces a continuous 
monochromatic wave of coherent light 
at.a wavelength of 630 nm. Although 
this system is an effective light source, 
it requires large amounts of electrical 
power and has a limited power output 
capability. 

Recently, the gold vapor laser (GVL) 
has been introduced for use in PDT. 


Arch Otolaryngol Head Neck Surg—Vol 116, June 1990 





Although the GVL is not cunable, it is 
more efficient and offers greater power 
outputs while requiring less electrical |. 
energy than the pump-dye laser. 
Whereas the pump-dye laser produces 
continuous-wave light, the GVL emits — 
pulsed light at a wavelength of 628 nm 
with high peak power!!! i 

The emission of the:GVL is charac- 
terized by short pulses of light inter- 
rupted by an off time in which no light 
is emitted. The laser emits a 20-nano- 
second pulse of light followed by an off 
time of 12.5 microseconds, and then 
continues this on-off cycle. Each pulse 


has a high peak intensity (10 kW), and - : 


the amount of laser light delivered is 
the sum total of the individual laser 
pulses for the total time that the laser 
shutter is open, 

In contrast, the light emission of the. 


pump-dye lager is continuous for as 


long as the laser shutter is open: Thus; 
for the pump-dye laserthere is no peak 
power or pulse energy measurement, — 
only average power output. y : 

Using a pump-dye laser, Shikowitz | 
et al’ demonstrated the efficacy of HPD _ 
in controlling cutaneous rabbit papil- 
lomatosis caused by the rabbit papil-. 
lomavirus. Laryngeal papillomas are 
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caused by one or more of the human 
papillomaviruses; however, laryngeal 

papillomas are superficial lesions and 
significantly less keratinized than 
their cutaneous counterparts, making 
them very susceptible to light penetra- 
tion for PDTS 

Few clinical patients have received 
PDT for carcinoma of the larynx. 
Dahlman et al? treated one patient 
with 27 J/em? delivered by an argon 
pump-dye laser and found a clinical 
response at the tumor site with mini- 
mal surrounding tissue reaction. Us- 
ing a GVL, Gluckman et al" success- 
fully treated a relatively superficial 
cancer along the left true vocal cord. 
Because of anxiety regarding glottic 
edema, a temporary tracheostomy was 
performed. 

Abramson et al*™ used a tunable 
pump-dye laser to determine the ther- 
mal and pathological effects of PDT on 
the canine larynx. Before utilizing the 
GVL as an activating source for laryn- 
geal PDT, a similar model system was 
used to establish the thermal and 
pathological values, 


MATERIALS AND METHODS 
Methods 


Three hours before surgery, 3 mg/kg of 
dihematoporphyrin ether (Photofrin II, 
QLT Phototherapeutics, Inc, Vancouver, 
Canada) was intravenously injected into 
healthy mongrel dogs weighing 8 to 13 kg. 
Anesthesia consisted of 30 mg/kg of pento- 
barbital sodium, At surgery, the dogs were 
spontaneously breathing and placed in the 
supine position with the head stabilized, 
and a specially designed laryngoscope with 
multiple ports was passed through the 
mouth to expose the endolarynx. 

With an alligator forceps, a 33-gauge 
copper miniature hypodermic thermoeou- 
ple probe was placed through the laryngo- 
scope and inserted immediately below the 
epithelium (1 to 2 mm) of the right vocal 
cord. The thermocouple was then connected 
toa thermometer (Omega Digital 450-ATT, 
Omega Engineering, Inc, Stamford, Conn) 
and serial readings were obtained to a sen- 
sitivity of 0.1°C. 

A GVL (Metalaser Technologies, North 
Ryde, New South Wales, Australia) was 
used to achieve a red output for activating 
the photosensitive compound. The instru- 
ment delivered monochromatic light at a 
wavelength of 628 nm. The pulse width was 
20 nanoseconds and the pulse repetition 
frequency was 8 to 10 kHz. The peak power 
was 10 kW. 





A 1.5-em cylindrical diffuser quartz fiber 
was attached to the laser. At this point, 
whenever the laser shutter was open, ap- 
propriate eye protection was worn. The 
light intensity was calibrated by placing 
the cylindrical diffuser tip into an integrat- 
ing sphere. The intensity of the laser output 
was attenuated to 500 mW. 

After fiber calibration was completed for 
each trial, the flexible quartz fiber was 
placed through the center port of the laryn- 
goscope and into position within 5 to15 mm 
of the free edge of the right vocal cord. By 
varying the time of light exposure, the GVL 
was used to deliver varied amounts of total 
energy ranging from 30 to 120 J/em? at a 
fixed light intensity of 500 mW. 

Five dogs serving as controls had serial 
temperature readings recorded without 
having been given the photosensitizing dye. 
Thirteen dogs were given 3 mg/kg of dihem- 
atoporphyrin ethers 3 hours before sur- 
gery, and then varying amounts of laser 
energy were delivered with simultaneous 
and serial temperature readings obtained. 
One dog was given 0 to 70 J/em? of 628-nm 
light, with serial temperature readings ob- 
tained during the treatment and recovery 
phases. 

At 24 hours after surgery, potassium 
chloride solution was administered intra- 
venously in sufficient amounts to kill the 
dog. A total laryngectomy including the 
upper trachea was immediately performed 
and the interior visualized via a posterior 
incision. 


Specimen Analysis 


Observations were recorded and graded 
(1+ to 3+) as to the degree of edema and 
erythema present in the supraglottic, glot- 
tic, and subglottic regions. Gross specimen 
photographs were taken (using a Nikon 
FE2 camera, ringflash, and Kodachrome 
ASA 64 film) at f-8 and 35 cm from the 
larynx. Representative tissue samples were 
fixed in 3.7% formaldehyde solution, dehy- 
drated, embedded in paraffin, sectioned at 5 
um, and routinely stained in hematoxylin- 
eosin-Y. 


RESULTS 
Vocal Cord Temperatures 


During PDT with dihematoporphy- 
rin ether, the maximum change in 
temperature ranged from 0.4°C when 
60 J/cm? was delivered to 1.5°C for 110 
J/em* (Table 1). The control group 
(without dihematoporphyrin ether) 
showed the maximum change in tem- 
perature to range from 0.5°C when 
30 J/cm? was delivered to 1.9°C for 
120 J/cm? (Table 1). 

When 70 J/cm? was given (Fig 1) 
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over a period of 140 seconds, a maxi- 
mum temperature change of 0.7°C was . 
achieved. When laser light was discon- 
tinued, a rapid falloff in vocal cord 
temperature was noted, and at ap- 
proximately 100 seconds after light 
exposure starting temperature was 
reached. 


Pathological Examination 


When increasing amounts of total 
energy were delivered to the presen- 
sitized dihematoporphyrin ether- 
treated canine larynx, progressive 
amounts of edema and erythema were 
observed throughout the supraglottic, 
glottic, and subglottic regions (Table 2, 
Fig 2). 

There appeared to be three energy 
zones that resulted in different grades 
of tissue response. On gross examina- 
tion, between 30 and 60 J/cm’, the 
larynges appeared to be normal or 
with only very mild erythema noted. 
Minimal histological changes were ob- 
served at these energy levels and, when 
found, consisted of focal exocytosis of 
polymorphonuclear leukocytes into 
the epithelium, mild vascular conges- 
tion, perivascular inflammation, and 
edema. 

Wher 70 to 100 J/cm? was delivered, 
the mild edema and erythema ob- 
served grossly was accompanied by 
similar but more pronounced histolog- 
ical changes. At 100 to 120 J/cm?, mild 
to moderate edema and erythema were 
noted grossly. At these levels, the 
larynges showed, in addition to the 
microscopic changes noted above, ar- 
eas of necrosis of seromucous glands. 

A definite variability in individual 
susceptibility was observed, with a 
single case at 50 J/cm? showing mod- 
erate histological changes and one at 
100 J/cm? showing minimal changes. 

No deaths, obstructing supraglottie 
edema, or subglottic hemorrhage was 
found in any of the cases. 


COMMENT 


Photodynamic therapy was first per- 
formed by Jesionek and Tappeiner® in 
1908 utilizing eosin to treat human tu- 
mors. In 1960, Lipson and Blades! 
showed that HPD is a powerful photo- 
sensitive dye that can cause destruc- 
tion and death of tissues in which it 
has collected when activated by the 
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appropriate wavelength cf light. Al- 
though early. studies with HPD 
~ showed promise, results with this 
crude mixture were inconsistent. Lip- 
son et.al demonstrated that HPD 
prepared by disswlving the crude mix- 
< tare in glacial acetic acid and concen- 
trated sulfurieacid, then adjusted to a 
pH of 7.4, wasia better localizer in ma- 
lignant tissues than was its crude pre- 
cursor. By-using an alkaline hydrolysis 
of HPD, Dougherty et al” modified the 
structure of hematoporphyrin to pro- 
duce a tumor-localizing fraction iden- 
tified as dihematoporphyrin ether. 

The GVL consists of a ceramic tube 
in which pellets of the metal are placed 
and surrounded by high-temperature 
insulation. Outside the latter is a wa- 
ter jacket that: serves to remove the 
excess heat from the system. As a 
temperature of 1300°C is achieved, the 
gold becomes liquid and. produces a 
low-pressure vapor throughout the ce- 
ramic tube. Because of the physical 
properties of the gold atoms, the lasing 
is transitory, beginning at the start of 
the electrical pulse but ending well be- 
fore the discharge has stopped. The 
metal atom returns to a normal state 
very rapidly, a characteristic that al- 
lows operation of the laser at a rela- 
tively high repetition rate. 

It is necessary to investigate the 
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Fig 1.--Temperature of vocal cord during and after gold vapor laser exposure. 


differences between continuous-wave 
and pulsed light to optimize PDT. Bell- 
nier et al" found pulsed light (632 nm, 
620 nm) to be ineffective in activating 
HPD in vivo. However, this finding 
may be due to the use of inappropriate 
pulse characteristics. The light source 
used produced pulses with a width of 
1.6 microseconds at a frequency of 2 to 
4 Hz. 
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Cowled et al, using a GVL: (627.8 
nm; pulse width, 50 nanoseconds; pulse 
frequency, 10 to 14 kHz}, found equal 
effectiveness of PDT for pulsed and 
continuous-wave red light. Other re- 
ports**” support this claim. 

Still other investigations!" have 
suggested that the high-peak-power 
pulses of the GVL resalt in deeper 
penetration of light than that achieved 
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Table 2.—-Postmortem Findings* of Larynges 24 Hours After Photodynamic Therapy 
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Fig 2.—Progressive degrees of tissue response that occur when 30 to 120 J/cm’ is delivered to 


canine larynx. 


by the pump-dye laser set at similar 
wavelength and power output. The 
pulsed light of the GVL is believed 
to increase the excitation of HPD 
throughout a larger volume of tissue. 

However, LaPlant et al, using a 


GVL (628 nm; pulse width, 40 nanosec- 
onds; pulse repetition frequency, 5 
kHz) found no significant difference in 
the transmission of pulsed and contin- 
uous-wave light through rabbit mus- 
cle, They concluded that the GVL does 
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not penetrate deeper into tissue than 
continuous-wave light of a similar 
wavelength delivered at the same 
average power level. 

It is clear that the differences be- 
tween continuous-wave and pulsed 
light for dye activation in PDT require 
further investigation. In addition, it 
would be interesting to investigate the 
effects of varying pulse length or peak 
power magnitude on dihematoporphy- 
rin ether activation and thermal rise. 

Abramson et alt investigated the 
pathological effects of PDT on the ca- 
nine larynx using an argon pump-dye 
laser. They observed the effects of PDT 
on the supraglottic, glottic, and sub- 
glottic regions of the larynx and noted 
four apparent energy zones that re- 
sulted in different grades of tissue re- 
sponse. Between 10 and 40 J/cm’, the 
larynx appeared normal except for 
minimal subglottic erythema. When 50 
to 70 J/em? was delivered, mild edema 
and erythema were observed. At 80 to 
100 J/cm’, mild to moderate edema and 
erythema were noted. Above 100 
J/em’, moderate to severe edema and 
erythema were seen, with two upper 
airway deaths observed. 

In this experiment using a GVL, 
there was only a mild to moderate de- 
gree of edema and erythema, which 
developed after 70 to 100 J/cm? was 
delivered. No deaths occurred, and no 
obstructing supraglottic edema or sub- 
glottie hemorrhage was found in any of 
the larynges. 

Using the pump dye laser, Abram- 
son et al studied the thermal effects 
of PDT on the canine larynx. A rise in 
vocal cord temperature of 0.5°C to 
2.1°C was achieved after varying the 
total energy delivered from 10 to 150 
J/cm’, respectively, at a constant in- 
tensity of 500 mW. The magnitude of 
temperature increase was propor- 
tional to the total energy delivered and 
was similar for both the dihematopor- 
phyrin ether-treated group and the 
control (untreated) group. After the 
laser light stimulus was discontinued, 
a rapid falloff in the thermal energy 
within the vocal cord was found. 

Though limited studies have been 
performed to investigate the efficacy of 
the GVL for PDT, no thermal studies 
have been reported. Whether cell 
death and tumor destruction are a re- 
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sult of singlet oxygen formation 
alone” or acembination of sumoricidal 
effects such ag mild hyperthermia,” 
singlet oxygen production, and/or re- 
duced vaseulature is not resolved. 

Moderate hyperthermia. within the 
range of 41°C te 48°C, has been shown 
to destroy malignant cells selectively 
without damage to norma. cells when 
various experimental tumors were 
heated However, wher. cells were 
heated above 43°C, selectivity was lost 
and normal cells were destroyed as 
well. If enough pewer is delivered dur- 
ing PDT irradiation, considerable heat 
can be generated.’ 
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In theory, the thermal effects of the 
GVL should be less than those of the 
pump-dye laser at equal average de- 
livered power. Although the GVL pro- 
duces high-peak-power pulses, the rel- 
atively long delay between pulses is 
believed to allow adequate tissue cool- 
ing, thereby reducing the overall heat- 
ing effects of the laser light. 

In this experiment using the GVL, 
the maximum temperature change of 
PDT on the canine larynx was 0.6°C 
less than the argon pump-dye laser. 
This supports the claim that the pulsed 
delivery of light allows for added tis- 
sue cooling. 
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The air-containing larynx, espe- 
cially when undergoing. spontaneous 
respiration or jet ventilation, acts as 
an excellent dissipater of thermal en- 
ergy. Furthermore, the ability of laser 
light to heat tissue is thought to de- 
pend on power intensity, which was 
relatively low in both studies investi- 
gating the thermal effects of the GVL 
and pump-dye laser. 
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The Expression of a Vascular Smooth-Muscle 


Actin in Salivary Gland Tumors 


Toshikazu Hirano, MD, PhD; Jack L. Gluckman, MD; Egbert J. deVries, MD 


, @ in an attempt to determine if both 
< pleomorphic adenomas and adenoid cys- 
tic carcinomas are derived from myoepi- 
thelial celis, 23 pleomorphic adenomas, 
22 adenoid cystic carcinomas, and 17 
normal salivary glands were examined im- 
+ munohistochemically by using monoclonal 
antibodies directed against actin (HUC 1-1, 
1A4), keratin (AE-1, 348 E12), and vimen- 
tin (V9). In normal salivary glands, the my- 
iu oepithelial cells demonstrated a positive 
<, reaction to the monocional antibodies 
against actin and only rarely reacted with 


: those against vimentin. No reaction to 


-- those against keratin was noted. In pleo- 
morphic adenomas, cells that histologi- 
cally resembled myoepithelial cells. dis- 
played a positive reaction to HUC1-1 in 
60.9% and to 1A4 in 65.2%. In adenoid 
cystic carcinoma, 59.1% of cases demon- 
strated a positive reaction to both HUC 1-1 
and 1A4, These results supported the hy- 
pothesis that the majority of pleomorphic 
adenomas and adenoid cystic carcinomas 
arise from celis of myoepithelial origin. 

{Arch Otolaryngol Head Neck Surg. 

1990; 116:692-696) 


“PDleomorphic adenoma and adenoid 
A cystic carcinoma are unique tu- 
mors with both ectodermal and mes- 


--enchymal histologic features, In an ef- 


“fort to understand these features and 
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the histogenesis of the tumors, many 
studies have been performed by using 
light microscopy, electron micros- 
copy,'* and immunohistochemistry.*** 
The results of these studies suggested 
that the myoepithelial cells constitute 
the bulk of the tumor tissue‘ and play 
an important role in their histogene- 
sis. Other studies, however, suggested 
that the tumor originates from the ep- 
ithelial cells of the ductal-acinar 
unit, * especially the intercalated 
duct,’ or myoepithelial/basal cell 
system,’ or that these neoplasms are 
true mixed tumors consisting of both 
epithelial and mesenchymal cells.’""' 
Immunohistochemical studies of 
salivary glands and their tumors have 


` demonstrated a wide variety of anti- 


gens present, many of which have been 
used as markers of myoepithelial cell 
differentiation (S100 protein, keratin, 
vimentin, actin, and myosin**). These, 
however, are not specific for myoepi- 
thelial cells, and are often expressed by 
acinar cells and ductal epithelium. The 
relationship between the myoepithe- 
lial cell and salivary gland tumors thus 
remains inconclusive. 

Recently, subtype- and isoform-spe- 
cific monoclonal antibodies to actin 
have become available. >" Two such 
antibodies that do not recognize the 8 
and a cytoplasmic actins but react 
with muscle actin isoforms, 4.2-kd pro- 
tein, were used in this study to exam- 
ine specifically the myoepithelial com- 
ponent of salivary gland tumors, One 
antibody (HUC1-1) recognizes all four 
mammalian muscle actin isoforms (a 
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cardiac, œ skeletal, a vascular, and a 
enteric), while the other, 1A4, recog- 
nizes only the vascular smooth-muscle 
isoform. The localization of muscle ac- 
tin in myoepithelial cells in normal 
salivary glands and the tumor cells of 
pleomorphic adenoma and adenoid 
eystic carcinomas is compared with 
the results obtained by using mono- 
clonal antibodies to keratin (AE-1, 348 
E12) and vimentin (V9). 


MATERIALS AND METHODS 
Materials 


Tissue from 23 pleomorphic adenomas 
and 22 adenoid cystic carcinomas were ret- 
rospectively reviewed at the University of 
Cincinnati (Ohio) Medical Center. In addi- 
tion, 17 normal salivary glands, obtained 
from surgical specimens that included ma- 
jor salivary glands as part of the dissection, 
were evaluated. All tissues had been fixed in 
3.7% buffered formaldehyde solution, em- 
bedded in paraffin, and processed routinely. 


immunohistochemical Technique 


Following deparaffinization, sections to 
be stained with HUCI-1 (J. L. Lessard 
{monoclonal antibody developer], Chil- 
dren’s Hospital Research Foundation, Cin- 
cinnati, Ohio), AE-1 (Hybritech, Inc, San 
Diego, Calif), and 348 E12 (ENZO Diagnos- 
tic, Ine, New York, NY), were treated with 
0.1% trypsin and 0.1% calcium chloride 
(pH, 7.7) for 30 minutes at 37°C. After 
washing well with phosphate-buffered sa- 
line solution (PBSS), 0.15-mol/L sodium 
chloride’ in 0.01-mol/L phosphate buffer 
(pH, 7.2 [PBSS]}), all sections were incu- 
bated in 5% nonfat dry milk that contained 
0:5% nonidet P-40 and in 6.01% sodium 
aside for 30 minutes at room temperature to 
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block nonspecific. binding. After washing 
with PRSS, the sections were reacted with 
the primary-antibody at the following dilu- 
tions for 30 minutes in a moist chamber: 
HUCI-1,1:400; 144 (Sigma Chemical Co, St 
Louis, Mo), 1:5000; AE-1, 1:200; 348 E12, and 
vimentin V9 (Sigma Chemical Co), 1:150. 
The tissues were then rinsed three times 
with PBSS, the sections were reacted with 
biotin-labeled horse anti-mouse IgG (Vec- 
tor Laboratories, Burlingame, Calif) for 30 
minutes. Alter washing three times with 
PBSS, the endogenous peroxidase activity 
was blocked by a 15-minute incubation in 
methanol that contained 0.8% hydrogen 
peroxide. The slides were rinsed with PBSS, 
and the'tiseue was overlaid with a peroxi- 
dase-avidin conjugate for 30 minutes. Fol- 
lowing washing in PBSS, the sections were 
immersed ipa dizminobenzidine-hyper oxide 

reagent (0.02% 3,3-diaminobenzidine tet- 
rahydrochloride; 0.005% H-O; 0.05 mol/L 
TRIS buffer: and pH, 7.6) for 10 minutes, 
counterstained with Harris’ hematoxylin, 
dehydrated in ethanol, cleared in xylene, 
and coverslipped by using permount. 

Immunoliistochemical staining for each 

antigen was independently assessed on a 
stale of none, focal and/or weakly positive, 
or strongly positive, as judged from the 
staining intensity in the tumor cells. 

In addition to using five different mono- 
clonal primary antibodies, a negative con- 
trol without the application of a primary 

_ antibody was employed, uniformly demon- 
-strating no reaction. 


RESULTS 
Light Microscopy Findings 


The pleomorphic adenomas con- 
sisted of ductal, myoepithelial, squa- 
mous epithelial, cartilage, solidly pro- 
liferative, and spindle cells in myx- 
omatous stroma. 

The adenoid ¢ystic carcinomas dem- 
onstrated the following four histologic 
patterns, in variable proportions: 
basaloid, eribriform, trabecular, and 
reticular. The basaloid pattern dem- 
onstrated solid sheets of relatively 
smal! eubsidal cells and consisted of 
individual units filled with these tumor 
cells. The eribriform pattern was char- 
acterized by nests of tumor cells with 
a “Swiss cheese” configuration, con- 
taining pseudocyst, duct, and tumor 
cell islands. The trabecular pattern 
consisted of elongated tubular struc- 
tures with.a central lumen. The retic- 
ular pattern consisted of a mesh of 
relatively: uniform polygonal cells 
within a dense, sclerosed stroma. 





Table 1.—Iimmunohistochemical Findings in Normal Salivary Gland, Pleomorphic 
Adenoma, and Adenoid Cystic Carcinoma * 
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Immunohistochemical Findings 


The immunohistochemical findings 
for cell types present in normal sali- 
vary glands, pleomorphic adenomas, 
and adenoid cystic carcinomas are 
summarized in Table 1, and the reac- 
tion of each antibody is presented in 
Table 2. 


Normal Salivary Glands 


Antiactin monoclonal antibodies 
(HUC1-1, 1A4) detected actin in the 
slender or triangular cells at the pe- 
riphery of acini and ducts (Fig 1), cor- 
responding to the position of myoepi- 
thelial cells. In addition, actin was 
observed in the cytoplasm of smooth- 
muscle cells of blood vessels. These two 
monoclonal antibodies did not show 
any reactivity with the ductal epithe- 
lium or the acinar epithelial cells. 

The monoclonal antibody AE-1 de- 
tected keratin in all levels of the duc- 
tal epithelium (Fig 2), while 346 E12 
reacted positively only in basally lo- 
cated triangular cells of ductal epithe- 
lium (Fig 3). However, keratin was not 
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pamamaraan eaaa, ermee ananena, Vimentin, 
HUC1-1 1A4 AE-1 348 E12 vo 
Normal salivary gland 
Epithelium 
Duct ~ -= + +t ~ 
Acini ~ ~ - -~ ~” 
Myoepithelial cell + + ~ ~” zt 
Blood vessel 
Endothelium - - _ ~ + 
Smooth muscle + + ~~ A + 
Pleomorphic adenoma 
Myoepithelial-type cell + + t + + 
Duct+lining cell ~ - ++ ++ - 
Squamous epithelium- - e ++ ++ ~ 
type cell 
Solidly proliferative cell Se = + + +: 
Cartilage-type cell - - ~ + + 
Myxoma-type cell + 4 + it + 
Adenoid cystic carcinoma 
Basaloid pattern ~ ~ t + + 
Cribriform pattern oF + n + + 
Pseudocyst 
Duct-lining cell t + + + + 
Island + E + + + 
Trabecular pattern 
Duct-lining cell + + + + £ 
Layers against stroma + + t a + 
Reticular pattern + gä $ 





“Staining was scored as no (~), moderate (+); slight (+); and intensive (++). 
tBasal cells of ductal epithelium showed a positive reaction. 


Table 2.—Positive Reaction of Each 
Antigen in Pleomorphie Adenoma and 
Adenoid Cystic Garginoma 


% 
peee eee e, 
Adenoid 
Cystic 
Carcinoma 


Pleomorphic 


Adenoma 





Actin 
HUC1-1 60.9 


1A4 65.2 


Keratin 
AE-1 100 100 


348 E12 87.0 90.9 
Vimentin V9 87.0 68.2 


59.1 
59.4 





detected in myoepithelial cells and ac- 
inar cells by either of these two mon- 
oclonal antibodies. A 

The monoclonal antibody V9 occa- 
sionally demonstrated: vimentin in 
myoepithelial cells, bat not in the ep- 
ithelium of the acinar, intercalated, 
and interlobular ducts. 


Pleomorphic Adenoma 


In the pleomorphic adenoma, the 
immunoreactivity for the two antiac- 
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Fig 1.—Actin recognized by 1A4 was present 
in myoepithelial cells at the periphery of acini 
and ducts. Normal salivary gland tissue (avidin- 
biotin complex, X200). 


tin monoclonal antibodies (HUC1-1, 
1A4) were similar, and no significant 
differences between them were recog- 
nized. Actin was noted in outer-layer, 
myoepithelial-type cells that sur- 
rounded inner duct-lining cells (Fig 4) 
and occasionally in spindle or polygo- 
*nal cells in myxomatous matrix (Fig 
5). Sixty percent of pleomorphic ade- 
nomas had a positive response to 
HUC1-1, with 13% showing moderate 
staining and 47.8% showing only 
slight staining. The monoclonal anti- 
body 1A4 stained 65.2% of the pleo- 
morphic adenomas; 174% were 
stained moderately; and 47.8% were 
stained slightly. In three cases, the tu- 
mor stained positive for just one of the 
two antiactin monoclonal antibodies. 
These three cases showed focal immu- 
noreactivity. Those that were negative 
for actin demonstrated a predomi- 
nantly myxoma-type histology under 
the light microscope. 

The monoclonal antibody AE-1 de- 
tected keratin in squamous epithelial 
cells, duct-lining cells, spindle cells in 
myxomatous stroma, solidly prolifer- 
ative areas, and occasionally in myo- 
epithelial-type cells. However, keratin 
was not found in cartilage-type cells. 
The monoclonal antibody 346 E12 re- 
acted intensely in glandular epithe- 
lium, squamous epithelium, and sol- 
idly proliferative areas. In addition, 
myoepithelial and spindle cells in myx- 
omatous stroma, and occasionally, car- 
tilage revealed a positive reaction to 
346 E12. All of the pleomorphic ade- 
nomas had a positive reaction to AE-1, 
with 91.8% showing moderate staining 
and 8.7% showing slight staining. The 








Fig 2.—Keratin detected by AE-1 localized in 
duct epithelium. Normal salivary gland tissue 
(avidin-biotin complex, X200). 


Fig 4.—Outer-layer cells surrounding duct- 
lining cells showed positive reaction with 
HUC 1-1, a monoclonal antibody to actin. Pleo- 
morphic adenoma tissue (avidin-biotin com- 
plex, X200). 


monoclonal antibody 348 E12 stained 
87.0% of the pleomorphic adenomas; 
69.6% were stained moderately; and 
17.4% were stained slightly. In those 
cases that reacted negatively to 348 
E12, spindle cells in myxomatous 
stroma was the predominant histo- 
logic finding. 

Vimentin was detected by V9 in my- 
oepithelial-type cells, spindle cells in 
myxomatous stroma, cartilage-type 
cells, and solidly proliferative areas, 
but could not be detected in duct-lining 
cells and squamous epithelium-type 
cells. Eighty-seven percent of pleo- 
morphic adenomas stained with V9; 
47.8% were stained moderately; and 
39.1% were stained slightly. In those 
cases with a negative reaction, the 
light microscopy revealed predomi- 
nantly spindle cells in myxomatous 
stroma. 


694 = Arch Otolaryngol Head Neck Surg-—Vol 116, June 1990 





Fig 3.—Keratin recognized by 348 E12 was 
observed basally located triangular cells of 
duct epithelium. Normal salivary gland tissue 
(avidin-biotin complex, x200). 





Fig 5.— Spindle cells and polygonal cells in 
myxomatous matrix showed positivity with 
monoclonal antibody 1A4 to actin. Pleomorphic 
adenoma tissue (avidin-biotin complex, X200). 


Adenoid Cystic Carcinoma 


No significant difference was ob- 
served by using the monoclonal anti- 
bodies to actin. In half of the tumors 
with a eribriform pattern, cells that 
formed pseudocysts reacted positively 
(Fig 6). Occasionally, cuboidal cells 
that lined ducts and solid sheets of tu- 
mor cells also were positive. In the 
trabecular pattern, the layers against 
the stroma were frequently positive, as 
were some duct-lining cells and solid 
tumor cells (Fig 7). A reticular pattern 
usually exhibited only a focal positive 
reaction, while the basaloid pattern 
was always negative. Adenoid cystic 
carcinoma stained with HUCI-1 in 
59.1% of cases; 18.1% were stained 
moderately; and 40.9% were stained 
slightly. The monoclonal antibody 1A4 
also stained 59.1% of these tumors; 
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Fig 6.— Actin recagrized by HUC 1-1 localized 
in ceils consisting of the pseudccysts and oc- 
casionally duct-liming cells in the cribriform 
pattern. Adenoid «ystic carcinoma tissue (avi- 
din-biotin complex, x200). 


22.7% were stained moderately; and 
36.4% were stained slightly. Two tu- 
mors reacted fieally to only one of the 
two antiactin monoclonal antibodies. 
All basaloid pattern cases were nega- 
tive as were those of a cribriform or 
trabecular patiern. 

With AE-1, keratin was detected in 
duct-lining celts in the cribriform and 
trabecular patterns. In adcition, kera- 
tin was occasionally detected in cells 
comprised of »seudocysts, layers 
against. the stroma of the trabecular 
pattern, and the reticular pattern. By 
using 848 E12; keratin was demon- 
strated in duct-lming cells of cribri- 
form and trabecular patterns, and also 
occasionally im pseudocyst eells and 
cellular islancs ef a cribriform pat- 
tern. However layers against stroma 
of trabecular and reticular patterns 
exhibited no immunoreactivity to 348 
E12. All adenoid cystic carcinomas 
stained with A#-.; 77.3% were stained 
moderately; and 22.7% were stained 
slightly. The monoclonal antibody 348 
E12 stained 90.9% of these tumors; 
54.5% were stained moderately; and 
36.4% were stained slightly. The cases 
that did not stam with £48 E12 re- 
vealed basaloxl and trabecular pat- 
terns, 

Vimentin was detected in every his- 
tologic pattern, but the immunoreac- 
tion was either weak or focal. The to- 
tal positive incidence was 582% (pos- 
itive, 18.2; positive or negative, 50% ). 
A negative reaction was noted in a 
portien in all sistologic patterns. 





Fig 7.—-Actin detected by 1A4 was present in 
cell layers against stroma and occasionally 
duct-lining cells in the trabecular pattern. Ade- 
noid cystic carcinoma (avidin-biotin complex, 
x200). 


COMMENT 


Pleomorphic adenoma and adenoid 
cystic carcinoma histology has been 
studied by light microscopy, electron 
microscopy,'* and, more recently, 
immunohistochemistry.“*!'""* Despite 
these numerous reports, the exact role 
of the myoepithelium in the histogen- 
esis of these tumors remains contro- 
versial. Light microscopy and electron 
microscopy are useful only in their 
ability to differentiate morphologic 
changes. With immunohistochemical 
techniques, more information about 
the character of tumor cells, ie, the ex- 
pression of intermediate filaments and 
other molecular markers is available. 
$100 protein, keratin, vimentin, actin, 
and myosin have been used as markers 
for myoepithelial cell differentia- 
tion,*?"*"’ with S100 protein being the 
most popular. It is found in normal 
myoepithelial cells and tumor cells of 
pleomorphic adenoma and adenoid 
cystic carcinoma. However, its pres- 
ence in ductal epithelium has not been 
confirmed, and moreover, S100 protein 
is widely distributed in the nervous 
systems and nonneural tissues.” 
Therefore, it cannot be a specific 
marker for myoepithelial cells. 

Actin is a ubiquitous cytoskeletal 
protein component of microfilaments, 
existing in large amounts in muscle, as 
well as in nonmuscle cells. Different 
cell types contain biochemically dis- 
tinct actins. There are at least six dif- 
ferent isoforms, distinguished by 
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varied amino acid sequences at the - 
amino-terminal peptide." The lo- | 
calization of actin in normal myoepi- 
thelial cells and salivary gland tumors 
has been reported.*’*° Because poly- 
clonal or moneclonal antibodies that 
recognized the cytoplasmic actin iso- 
forms were used, these studies have 
not examined antibodies specific for 
myoepithelial cells.’ Therefore, we 
used subtype- and isoform-specific 
monoclonal antibodies to actin. The 
monoclonal antibody HUC1-1 recog- 
nizes all four mammalian muscle iso- 
forms (a cardiac, a skeletal, a vascular, 
and «œ enteric), while 1A4 recognizes 
only an a vascular smooth-muscle ac- 
tin isoform.” Normal myoepithelial 
cells and smooth-muscle cells in nor- 
mal salivary gland tissues are immu- 
noreactive with both these monoclonal 
antibodies, while no reaction was ob- 
served in the ductal epithelium, either 
its basal or acinar cells. Our results 
suggest that the monoclonal antibody 
to muscle actin is a better marker for 
myoepithelial cells than either keratin 
or vimentin. In pleomorphic adenoma, 
the tumor cells, showing myoepithelial 
differentiation morphologically, ex- 
pressed an a vascular actin as did ad- 
enoid cystic carcinoma, except in its 
basaloid pattern. This basaloid pat- 
tern is composed of immature cells, 
and the negative reaction could be 
caused by the amount of actin anti- 
gens, or specifically of monoclonal an- 
tibodies. Muscle actin(s) was demon- 
strable in approximately 60% of all 
tumors examined. 

In previous reports of keratin im- 
munostaining, ductal components in 
various levels always expressed 
keratin®*"*” Qur results agree with 
these observations, and AE-1 and 348 
E12 showed a positive reaction in all 
normal ductal epithelium. These mono- 
clonal antibodies, however, showed no ° 
reaction with normal myoepithelial 
cells. In contrast to reports describing 
the expression of 50- and 58-kd keratin 
in normal myoepithelial cells, 50722 we 
did not identify a positive reaction 
with 348 E12 that recognizes 56, 56.6-, 
and 58-kd keratin. This discrepancy 
may be due to the difference in the 
specificity of the monoclonal antibod- 
ies employed or the effect of fixation. In 
the tumors, keratin detected with 
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these two monoclonal antibodies was 
broadly distributed throughout the tu- 
mors, particularly in squamous epithe- 
lium-type cells and duct-lining cells in 
both types of tumors. The monoclonal 
antibody AE-1 was noted to react in all 
of the tumors examined. Keratin de- 
tected by AE-1 was demonstrated 
more extensively in the tumors than 
keratin that reacted with 348 E12. Our 
results are consistent with those of 
previous reports that demonstrated 
the reliability of keratin as a marker 
of epithelial differentiation in most 
normal and neoplastic tissues.*'” The 
use of narrow-spectrum antikeratin 
monoclonal antibodies, which specif- 
ically detect a few members or a sin- 
gle member of a keratin family, may 
be useful for the definition of sub- 
types of normal epithelia”? How- 
ever, tumor cells tend to alter the 
immunohistochemical phenotyping of 
keratin from original epithelium fol- 
lowing neoplastic transformation, 
and the keratin subtype expressed 
does not appear to correlate with the 
histogenesis of a tumor.” The 50- 
and 58-kd pair of keratin was pre- 
sent not only in normal myoepithe- 
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lial cells, but also in almost all kera- 
tinocytes and tumors of ectodermal 
origin.” Thus, keratin is unlikely to 
be a good marker for myoepithelial 
differentiation. 

In normal salivary glands, vimentin 
has been reported immunohistochem- 
ically to localize in myoepithelial cells, 
but in general, the reactivity is focal or 
weak.>’*6 Our results confirmed these 
observations. This may be due to the 
specificity of monoclonal antibodies or 
the amount of antigen present. Vimen- 
tin staining was high in both tumors 
(pleomorphic adenoma, 87.0%; ade- 
noid cystic carcinoma, 68.2% ). Vimen- 
tin, however, localizes in cells of not 
only mesenchymal origin, but also in 
other germ cells and, therefore, is not 
a unique marker for myoepithelial dif- 
ferentiation and is not useful in deter- 
mining tumor origin. 

According to the distribution of 
these antigens, the presence of a mus- 
cle actin(s), with or without vimentin 
and keratin, provides strong evidence 
of myoepithelial differentiation in 
these tumors. In pleomorphic ade- 
noma, cells that show mesenchymal 
features, and are undifferentiated, 
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morphologically stained for a muscle 
actin, keratins, and vimentin. In ade- 
noid cystic carcinoma, almost all tu- 
mor cells show these three antigens in 
their cytoplasm, except for immature 
cells that compose the basaloid pat- 
tern, The tumor cells, which were neg- 
ative for muscle actin, usually revealed 
a positive reaction to keratin and/or 
vimentin. As the simultaneous local- 
ization of keratin and vimentin in tu- 
mor cells was reported in previous 
studies by using double-staining meth- 
ods, it is unlikely that these tumors 
could be of a dual origin. Moreover, the 
negative incidence to both muscle ac- 
tin and vimentin was as low as 8.7% in 
pleomorphic adenoma and 9.1% in ad- 
enoid cystic carcinoma. From these 
results, we conclude that muscle actin 
is a good marker for myoepitheltal 
differentiation in normal salivary 
glands and salivary gland tumors. Our 
data support the hypothesis that pleo- 
morphie adenoma and adenoid cystic 
carcinoma could arise from cells of 
myoepithelial origin. 
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Uncontrollable Epistaxis 


Angiographic Localization and Embolization 


Jurgen Strats, MIY Martin Schumacher, MD 


® The method of choice for uncontrolla- 
ble epistaxis that is refractory to anterior 
and posterior nasal packing is controver- 
sial. in a retrospective study, the thera- 
peutic results in 42 patients with uncon- 
trollable epistaxis were reviewed, with spe- 
cial consideration of 11 cases in which the 
patients received angiography and embo- 
lization of branches of the internal maxil- 
lary artery. Out of this collective, only one 
patient received surgery, ie, transantral 
internal maxillary artery ligation. The re- 
sults of primary embolization demon- 
strated the effectiveness and illustrated 
the potential role of embolizing proce- 
dures in uncentioliable epistaxis. 

© {Arch Gtolaryneol Head Neck Surg. 

1990; 116:697-699) 


pistaxis is a. common occurrence. 
Small et al“reported that 60% of 

the adult population had experienced 
an episode of epistaxis and that only 
6% of that population required medi- 
cal treatment. Most cases of epistaxis 
arise from the easily accessible ante- 
rior septal area. Posterior- and supe- 
rior-based. bleedings, however, con- 
tinue to be a problem. This is reflected 
in the numereus treatment regimens 
found in the current literature. The 
ascending: scale of treatment starts 
with anterior nasal packing, endoscop- 
ie-guided electroroagulation, and pos- 
terior nasal packing up to transantral 
internal maxillary artery ligation in 
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combination with ligation of both eth- 
moidal arteries or ligation of the ex- 
ternal carotid artery. 

Although Sokoloff et al? had already 
mentioned the advantages of selective 
embolization in severe epistaxis in 
1974, this method has not been widely 
adopted in concepts for treatment. 
Embolization may become a primary 
treatment modality in patients whose 
epistaxis is intractable and/or second- 
ary to vascular abnormalities, bleed- 
ing disorders, trauma, or tumor and in 
medically compromised patients who 
are unable to undergo surgical treat- 
ment because of high anesthetic risk. 

To our knowledge, only case reports 
have been published to date; therefore, 
our purpose was to study embolization 
as therapy in uncontrollable epistaxis. 
Retrospectively, all patients with un- 
controllable epistaxis requiring hospi- 
talization between 1985 and 1988 were 
evaluated. 


PATIENTS AND METHODS 


The records of all patients admitted for 
severe epistaxis between 1985 and 1988 
were retrospectively reviewed. Our thera- 
peutic protocol for epistaxis escalates step- 
by-step from anterior nasal packing to 
endoscopic-guided electrocoagulation and 
posterior nasal packing. When postnasal 
packing was necessary, we defined this se- 
verity as uncontrollable epistaxis. A total of 
42 patients met this condition. These pa- 
tients were analyzed for age, cause of 
epistaxis, and the method of treatment. 

In 11 cases in which bleeding continued or 
recurred after removal of the choanal pack, 
angiography and embolization were per- 
formed. Before angiography was per- 
formed, a postnasal pack was again placed 
to tide over the critical time between onset 
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of bleeding and definite occlusion of the 
bleeding source. With the patient under lo- 
cal anesthesia, using the femoral route, a4F 
vertebral catheter or an additional tracker 
catheter was used for embolization. Thé 
catheter tip was advanced inte branches of 
the external carotid artery. After selective 
angiography of the internal maxillary ar- 
tery, embolization was carried out employ- ^. 
ing polyvinyl aleohol particles (150 to 590 
um) if there was no evidence of reflux 
around the catheter and if dangerous anas- 
tomoses to the internal carotid or vertebral 
artery could be excluded. Following each 
injection of polyvinyl aleohol particles, re- 
peated angiography demonstrated the de- 
gree of distal runoff. When the flow toward 
the vascular lesion was abolished, there was 
no longer any arterial flow directing the 
embolic material to the periphery, and the 
procedure was terminated. The day after 
embolization, all packing was removed. In 
the very first part of this study, angiogra- 
phy and embolization were not systemati- 
cally used. Transantral internal maxillary 
artery ligation in combination with coagu- 
lation of the ethmoidal arteries was per- 
formed as proposed. by Chandler and Ser- 
rius.’ Three patients received arterial liga- 
ture on one side. 


RESULTS 


The ages of the patients ranged from 
23 to 76 years, with an average. of 48 
years. There was a 5:3 male-female ra- 
tio. Of the 42 patients studied, 28 were 
treated only medically; ie, after re- 
moval of the choanal pack no nosebleed 
recurred. 

Three patients were treated surgi- 
cally. Two of them were hypertensive; 
one was posttraumatic. All three pa- 
tients were treated with unilateral 
transantral internal maxillary artery 
ligation, with additional anterior and 
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Fig 1.~-Large traumatic aneurysm at the be- 
ginning of the infraorbital artery before (top) 
and after embolization with polyvinyl alcohol 
particles (bottom). 


Fig 2.—Increased vascularity in the terminal 
area of the infraorbital artery and transverse 
facial branches of the internal maxillary artery 
before (top) and after embolization with poly- 
vinyl alcohol particles (bottom). 








Fig 3.—Multiple vascular deformities with knots in the territory of the lingual, internal maxillary, 
facial, and superficial temporary arteries before embolization (top). Extensive embolization with 
proximal occlusion of all feeders was performed (bottom). 


posterior ethmoidal coagulations in 
one case. In this surgical group there 
were no episodes of rebleeding. 

The angiography and embolization 
group consisted of 11 patients with a 
5:6 male-female ratio. Four patients 
were hypertensive; other causal fac- 
tors were direct trauma (two patients), 
nasal or sinus surgery (two patients) 
or Rendu-Osler disease (one patient), 
while in two patients no causal factor 
was discernible. In all cases (except 
one) the embolizations were carried 
out unilaterally. Except for the patient 
with bilateral embolization, the clini- 
cally predicted side of the bleeding 
correlated well with the angiographic 
verification of vessel abnormalities. 
The actual bleeding site could be de- 
fined in most cases (Fig 1). Otherwise, 
an increased vascularity of the naso- 
pharyngeal mucosa was indicated (Fig 
2). In the patient with Rendu-Osler 
disease, angiograms demonstrated 
multiple vascular malformations with 
telangiectatic vessels in the nasal and 
paranasal regions (Fig 3). In each case, 
parts of peripheral branches of the in- 
ternal maxillary artery were embo- 
lized depending on the bleeding site, ie, 
the infraorbital, sphenopalatine, pha- 
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ryngeal, posterior nasal, posterior and 
superior alveolar, and descending pa- 
latine arteries. In all cases except one, 
the bleeding was stopped successfully. 
In the unsuccessful case, the internal 
maxillary arteries were embolized on 
both sides. This Zailure may have been 
the result of insufficient embolic ma- 
terial. The patient was treated surgi- 
cally by ligation of the internal maxil- 
lary artery of one side without rebleed- 
ing. Another patient required a second 
embolization because of rebleeding; 
however, this patient has not bled 
since this procedure was performed. 

Other than minor side effects such 
as muscle pain, trismus, and slight fe- 
ver, there were no complications. 


COMMENT 


Uncontrollable epistaxis may be a 
life-threatening event, whether idio- 
pathic or caused by surgical complica- 
tions, hypertension, trauma, vascular 
malformations, tumors, or hemostatic 
disorders. Although with conservative 
therapy the failure rate varies from 
26% to 52%, with a complication inci- 
dence of 2% to 50%, the ascending 
scale of treatment should start with 
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anterior nasal packing, endoscopic- 
guided electrocoagulation, and poste- 
rior nasal packing. This method cor- 
related weil with successful medical 
therapy in 28 (66% ) of our 42 patients. 

The method of choice for control of 
epistaxis that is refractory to nasal 
packing is controversial.’ The inci- 
dence of failure ef internal maxillary 
ligation ranges from 10% to 15%, de- 
pending on nonidentification of the 
vessels, partially closed clips, and 
bleeding from the ethmoidal arteries. 
In addition, in about 6% of cases, the 
size of the antrura is so small because 
of poor pneumatization that transan- 
tral approach to expose the internal 
maxillary artery is contraindicated. 

Embolization is a new modality of 
treatment in untentrollable epistaxis. 
By angiography, this technique has the 
advantage of visualization of the ac- 
tual bleeding site. In comparison with 
artery ligation, tae abnormal vessels 
are occluded closer to the site of bleed- 
ing, decreasing the likelihood of col- 
lateral blood flow causing persistent 
epistaxis. Because of selectivity, this 
technique spares. as many proximal 
arteries as possibie. Therefore, embo- 
lization by the aeuroradiologist oc- 
cludes the vascular system distally and 
should have the highest success rate." 
In this study, artery ligation after (bi- 
lateral) embolization was done in one 
patient; this was performed at the be- 
ginning of thisstudy. The failure may 
have been a result of insufficient em- 
bolic material. Atthe present time, we 
would consider performing a second 
embolization dependent on the first 
angiographic findings. Therefore, the 
success rate in our study was 90.9%. In 
another embolization study, Merland 
et al,’ reported-a failure rate of 5.9%. 

Differing from Davis, we have 
found that bilateral angiography does 
not generally seem necessary. It de- 
pends on the accuracy of the clinician 
in pinpointing the bleeding side. Be- 
yond this, recurreace from revascular- 
ization develops ipsilaterally.? To 
achieve a permanent occlusion, we 
used variots-sized polyvinyl alcohol 





particles according to the size of the 
involved vessels. Although other em- 
bolic material was available, we de- 
cided to use nonresorbable agents in 
patients with hypertension and un- 
known bleedings, since the medical 
history of these patients revealed fre- 
quent recurrences of epistaxis. 

The contraindications to emboliza- 
tion include patients with angio- 
graphic evidence of dangerous anasto- 
moses and bleeding of ethmoidal ar- 
teries, patients with dye allergy, and 
patients with severe atheromatous 
disease. The complication rate of em- 
bolization in experienced hands is less 
than 0.1%"; however, cerebrovascu- 
lar accidents caused by inadvertant 
embolization of the internal carotid 
artery’ and by facial nerve palsy'*® 
have been described. 

This new modality of treatment for 
uncontrollable epistaxis has the ‘ad- 
vantages of direct angiographic local- 
ization of the bleeding site and the fact 
that the embolization can be carried 
out immediately after the diagnostic 
procedure. This not only avoids gen- 
eral anesthetic and surgical procedure 
in a hemodynamically unstable pa- 
tient, but it also allows early removal 
of the choanal pack and more accurate 
and most distant occlusions of the 
bleeding vessels. 

Postnasal packing creates respira- 
tory compromise and hypoxia by an 
iatrogenic form of obstructive sleep 
apnea caused by overfilling of the na- 
sopharynx and depression of the soft 
palate, especially in elderly patients. 
Taasan et al* demonstrated that cho- 
anal packing either caused or wors- 
ened sleep-disordered breathing and 
significantly increased the number, 
duration, and frequence of obstructive 
events. Several patients experienced 
episodes of severe nocturnal oxygen 
desaturation. Close monitoring of the 
airway and arterial blood gases is 
indicated; the removal of the choanal 
pack as early as possible is a necessity. 
When posterior packing fails to con- 
trol epistaxis, early arterial ligation or 
embolization is essential. 
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In uncontrollable epistaxis, angiog- 
raphy and therapeutic embolization is- 
most effective in the experienced: 
hands of a neuroradiologist. It should 
be considered as the method of choice 
for treatment of severe bleeding that is. 
refractory to anterior and posterior 
nasal packing. Moreover, embolization 
therapy should have a primary role in 
patients with epistaxis caused by de- 
fects in the hemostatic system, tumors 
and vascular malformations’ such as 
Rendu-OQsler disease. 
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The Beneficial Effect of 
-Methylprednisolone in Acute 


Vestibular Vertigo 


Laurence Ariyasu, MD; Frederick M. Byl, MD; Monroe S. Sprague, MD; Kedar K. Adour, MD 


@ To assess the efficacy of corticoste- 
roids in acute vestibular vertigo, we ran- 
domly selected 20 patients so that half 
took methylprednisolone and half took 
placebo. Extensive neurotologic examina- 
tion confirmed the diagnosis. If no signif- 
icant reduction of vertigo occurred within 
the first 24 hours of treatment, patients 
were instructed to switch medications. 
Patients were followed up prospectively 
for 1 month. Of the 10 patients receiving 
methylprednisolone, 9 had a marked re- 
duction of vertiginous symptoms and 1 
switched to the placebo medication. Of 
the 10 patients receiving placebo, 3 had 
relief of vertiginous symptoms, while the 7 
with persistent symptoms switched to 
methyiprednisolone and had subsequent 
effective reduction of vertigo within 24 
hours. The electronystagmogram returned 
to normal within 1 month in all 16 patients 
“taking methyiprednisolone, but remained 
. abnormal in 2 of the 4 patients treated with 
placebo. One patient receiving methyl- 
prednisolone had a relapse of symptoms 
when the dosage was tapered, but symp- 
toms again remitted when the dosage was 
incteased to 32 mg/d. From this double- 
blind, prospective, piacebo-controlied, 
crossover study, we conclude that. meth- 
“yiprednisolone is much more effective 
than placebo in reducing vertiginous 
: symptoms in patients with acute vestibular 
vertigo. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:700-703) 


A finding cranial polyneuritis in 
patients with vestibular vertigo 
(vestibular neuritis, acute labyrin- 
thitis, epidemic vertigo), we reexam- 
ined our treatment of bedrest and lab- 
yrinthine suppressants. Selected pa- 
tients with severe nausea and vomit- 
ing who required hospitalization were 
given an intravenous bolus of 100 mg of 
hydrocortisone sodium succinate or 
125 mg of methylprednisolone sodium 
succinate. The severe symptoms of ver- 
tigo, nausea, and vomiting remitted 
within 6 hours of treatment. These pa- 
tients were discharged from the hos- 
pital within 24 hours of receiving 20 
mg of prednisone orally twice a day for 
4 days, tapere to 0 over the following 
4 days.’ The rapid reduction of symp- 
toms represents a dramatic improve- 
ment over the natural history of ver- 
tigo reported to last from days to 
weeks.” 

Since this initial trial, corticoste- 
roids have become the standard treat- 
ment in our emergency department 
and in the general medical and oto- 
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laryngology departments for patients 
who have acute vestibular vertigo. 
However, to our knowledge, no article 
has been published of a clinical trial 
showing the benefit of short-term eor- 
ticosteroid therapy in treating acute ` 
vestibular vertigo. The objective of 
this study was to establish whether 
short-term treatment with cortico- 
steroids would reduce the severity of 
the vertiginous symptoms or alter the 
natural course of the disease. 


MATERIALS AND METHODS 


The beneficial effects of corticosteroids in 
acute vestibular vertigo have been so well 
established in the Cranial Nerve Research 
Clinic at the Kaiser Permanente Medical 
Center, Oakland, Calif, that withholding 
steroids from these patientswas considered 
unethical by our Committee for the Protec- 
tion of Human Rights in Research. As we 
had determined that the dramatic effects of 
reducing the clinical symptoms of vertigo, 
nausea; and vomiting occurred within 6 
hours of starting the corticosteroid treat- 
ment, we designed a double-blind, crossover 
study, ensuring that the placebo control 
subjects would have the opportunity to 
switch to corticosteroids within 24 hours of 
starting treatment. 

The Upjohn Co (Kalamazoo, Mich). pro- 
vided tablets of methylprednisolone (Me- 
drol) and placebo, identical in appearance, 
packaging, and labeling except for code 
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Table t:“Protoco! Dosage Schedule 
of Methylpredriscione (Medrol) in 
Treating Vestibular Vertico 










Dosage, mg” 





` *Each pill equats 4 mg. 
tAdministered'am and pa, 


numbering. Methyiprednisolone and pla- 
cebo were paired in-bettles labeled ‘A’ and 
‘B’ and randomized accordingly; of every 10 
patients, 5 would start treatment with pla- 
cebo and Swith nvethylprednisclone. 

Each corticostersidtablet contained 4 mg 
of methylpredniscione, whereas each pla- 
cebo tablet contained rio active ingredient. 
A-trace of quinine sulfate was added to the 
placebo tablets te impart a bitter taste 
identical to that ofthe methylprednisolone. 

The diagnosis of vestibular vertigo was 
based on a history consistent with acute 
rotatory vertigo suggestive of vestibular 
manifestations without cochlear involve- 
ment. The diagnosis must be supported by 
pure-tone audiometry. within normal limits 
or bilaterally symmetric, clinically observ- 
able rotatory spentaneous or positional 
nystagmus confirmed by eleetronystag- 
mography or aniletemally decreased caloric 

“response of greater tan 25%. To eliminate 
the possibility of other neurologie disor- 
ders, a genera! neurdiogie physical exami- 
nation was performed along with a thor- 
ough otolaryngolagic examination, includ- 
ing tests for eranial nerve dysfunction. We 
tested the trigeminal and upper cervical 
nerves for sensitivity to pinpriek, light 
touch, and electrical stimulation. The glos- 
sopharyngeal nerve was tested by applying 
a cotton applicator on the posterior aspect 
of the pharynx to fesi the ability to initiate 
the gag reflex. Metor paresis of the laryn- 
geal nerves was determined and confirmed 
by direct and-indireet laryngoscopy. 

To be eligible for the study, a patient also 
had to meet the following-criteria: (1) have 
true vertigo occurring within 72 hours of 
evaluation; (2) be between the ages of 18 and 
65 years; (3). possess enough of an educa- 
tional background towead, understand, and 
sign a consent form: (4) agree to take the 
medication as prescribed and other medi- 
cations only if approved by the investiga- 
tors (including ancther physician’s pre- 
scription, over-thé-counter medication, or 
medication used before entering the study); 
(5) have no contraindications to steroid 
treatment; and (6) agree to return for fol- 
low-up tests. 











Electronystagmography was performed 
at the initial visit before treatment and re- 
peated twice, at 1 week and at 1 month af- 
ter treatment. 

Laboratory studies included complete 
blood cell count with Westergren sedimen- 
tation rate, VDRL, automated chemistry 
panel, and acute and convalescent herpes 
simplex and herpes zoster virus titers. 

Patients took a single 32-mg dose of 
methylprednisolone orally on the first day 
of treatment and took divided doses of 16 
mg twice a day for 3 days. To preclude the 
possibility of rebound inflammation by 
stopping the prednisone abruptly, we 
elected to taper the dosage to 0 after 8 days 
(Table 1). If patients taking pills from bot- 
tle A had relief of vertigo, nausea, and 
vomiting, they continued this treatment. 
However, if no significant relief of symp- 
toms occurred within 24 hours of starting 
treatment, patients switched to taking pills 
from bottle B. 

Subjective relief of vertigo, nausea, and 
vomiting was the primary consideration in 
determining drug effectiveness for each pa- 
tient. Relief was reported by the patient 
and recorded by a research assistant with- 
out the knowledge of the treating physician. 
Degree of vertigo was rated on a scale of +1 
to +4 and included such parameters as the 
patient’s ability to walk without assistance 
or drive a car and the presence of nausea or 
vomiting. 


RESULTS 


Of the 42 patients referred to the 
study, 8 were excluded: 4 for recurrent 
vertigo. and 4 for nonvestibular ver- 
tigo. Fourteen more patients refused 
entrance into the study and were 
treated with an intravenous bolus of 
100 mg of hydrocortisone sodium suc- 
cinate or 125 mg of methylpred- 
nisolone sodium succinate, as well as 
20 mg of prednisone orally to be taken 
twice a day and then tapered to 0 dur- 
ing the next 4 days. Thirteen of these 
patients (93% ) had remission of symp- 
toms within 6 hours of starting treat- 
ment. The remaining patient had per- 
sistent positional vertigo for 4 weeks. 
Four other patients experiencing a re- 
current episode of vertigo were suc- 
cessfully treated with methylpred- 
nisolone orally. 

The initial clinical and laboratory 
features of the 20 patients entering the 
study are listed in Table 2. Each group 
included 10 patients: 2 men and 8 
women in the methylprednisolone 
group and 5 men and 5 women in the 
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Table 2.— Characteristics. of 
Patients * 


Methyl- 
predniselone Placebo 


No. of patients 10 
Male / temale : 5/5 
Median age, y i4 40.8 
Degree vertigo 
+or++ 
+++ ofr tt+t+ 
Nystagmus 
Spontaneous 
Positional 
Decreased calorics 
Nausea 
HSV titer >1.8 
Elevated erythrocyte 
sedimentation 
tate 








* Plus sign, moderate; double plus signs, moderate 
to severe; triple plus signs, severe; quadruple plus 
signs, incapacitating; and HSV, herpes simplex virus. 













Table 3.--Effectiveness of 
Methyipredrüsolone vs Placebo in 
Reducing Vestibular Vertigo * 







No. of Patients 
amimmm e eee 





Methylpred- my 
__ Parameters nisolane: Placebo 
Decreased vertigot ' 
Success 9 3 
Failure 1 7 
One-month ENG+ 
Normal 






2 
Abnormai 2 


“ENG indicates electronystagmogram. 
tFisher's Exact Test, P = .02. 
Fisher's Exact Test, P = 06. 


placebo groups. No other medications 
were taken by any of the patients: The 
median age for the two groups was 44.1 
and 40.8 years, respectively. Those in 
the methylprednisolone group tended 
to have more severe vertigo. Initial 
vestibular signs were comparable be- 
tween the two groups. The majority of 
patients in both groups had nausea. 
Nine (45% ) of the 20 patients entering 
the study had signs of cranial polyneu-.. 
ritis, including hypesthesia of the 
trigeminal nerve, of the second cervi- 
cal nerve, of the posterior pharyngeal 
wall (glossopharyngeal nerve), and 
paresis of the palatine or the superior 
laryngeal branch of the 10th cranial 
nerve. There was no apparent response 
difference between those with or with- 
out cranial nerve dysfunction, and the 
numbers are too small for statistical 
analysis. No patient had an abnormal 
complete blood cell count or a reactive 
VDRL test result. The erythrocyte sed- 
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imentation rate was slightly elevated 
in 6 patients (30% ). 

All patients initially treated with 
methylprednisolone and 7 of the 10 
patients initially treated with placebo 
had herpes simplex complement fixa- 
tion titers more than 1:8. No diagnos- 
tie increase occurred in the comple- 
ment-fixation titers to herpes simplex 
or herpes zoster virus. 

Methylprednisolone was more effec- 
tive than placebo in reducing vertigo 
(Table 3). Of those initially treated 
with methylprednisolone, 90% experi- 
enced a decrease in vertigo, compared 
with only 30% of those initially 
treated with placebo. All 7 placebo 
failures switched to methylpred- 
nisolone within 24 hours and subse- 
quently had a decrease in vertigo 
(Fisher’s Exact Test; P = 02). The 1 
patient who switched from methyl- 
prednisolone to placebo was not re- 
lieved of symptoms. 

One patient receiving methylpred- 
nisolone had a relapse of symptoms 
when the dosage was tapered to 16 
mg/d. Symptoms remitted again when 
the dosage was returned to 32 mg/d. 
Symptoms failed to return following 
routine tapering of the medication. 

The electronystagmogram in all 16 
patients taking methylprednisolone 
returned to normal within 1 month 
(Table 3). Two of the 4 patients treated 
with placebo had persistent positional 
nystagmus (Fisher’s Exact Test; 
P= 06). In addition, 1 patient had 
symptomatic paroxysmal positional 
vertigo. 


COMMENT 


Patients with Bell’s palsy who also 
presented with vertigo led to the hy- 
pothesis that vestibular vertigo may 
be a manifestation of viral poly- 
neuritis.’ This hypothesis was sup- 
ported by finding cranial polyneuritis 
in patients with vestibular vertigo. 

Acute vestibular vertigo describes a 
broad group of patients having vestib- 
ular symptoms without cochlear 
deficit.! As in any disease, individuals 
may exhibit from one to all of the 
spectrum of characteristics that de- 
fines the total entity. Separate clinical 
diseases should not be created based on 
the arbitrary combination of these 
characteristics. The division of acute 


vestibular vertigo into such entities as 
vestibular neuritis, epidemic vertigo, 
and acute labyrinthitis represents a 
semantic difference. 

Variables associated with the onset 
of vestibular vertigo include infec- 
tion," viral illnesses,*!?"* febrile 
illnesses,” the onset of menses," and 
even physical and psychological 
stress.°* Cases of vestibular vertigo 
should not be categorized based on 
various triggering factors. The peak 
incidence of vestibular neuritis is be- 
tween the ages of 30 and 50 years, sug- 
gesting endogenous reactivation of a 
virus rather than a primary infec- 
tion.” Eighty percent to 90% of adults 
have antibodies to herpes simplex 
virus,” but even in the face of dem- 
onstrable levels of serum antibodies, 
recurrent infections have been noted.'* 

The finding of increased cerebrospi- 
nal fluid protein without evidence of 
blood-brain barrier damage in pa- 
tients with vestibular neuritis sug- 
gests that demyelination, possibly ini- 
tiated by viral infection, may be in- 
volved in its pathogenesis.” The 
presence of acute transitory multiple 
cranial nerve dysfunctions in.45% of 
our patients with vestibular vertigo 
further supports the concept of in- 
flammatory neuritis or localized men- 
ingoencephalitis as opposed to degen- 
erative neuropathy. 

Many authors have suggested that 
herpesvirus may have a role in some 
episodes of vertigo." Vertigo has 
been associated with both herpes 
simplex'?*?'% and herpes zoster?* 
polyneuritis. Herpes zoster causes a 
more severe form of polyneuritis, but 
its pathogenesis is identical to that of 
herpes simplex virus." 

The pathophysiology of the neuronal 
effects of herpes simplex reactivation 
readily explains the development of 
the clinical symptoms of acute vestib- 
ular vertigo. Further, herpes simplex 
virus reactivation and acute vestibular 
vertigo have been noted to be triggered 
by similar factors, including exposure 
to wind or sunlight, fever, menstrua- 
tion or certain hormones, or severe 
emotional experiences.” 


Herpes Simplex Virus 


The herpesvirus enters the thin mu- 
cous membranes of the respiratory 
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tract and travels up the neuronal 
axons to the ganglion.” Inflammation 
can extend from one ganglion to an- 
other by axon transport.” Dissemina- 
tion of infection by direct cell-to-cell 
contact is probably facilitated by an 
alteration in the social behavior of 
host cells infected with herpesvirus.” 
In the head and neck, the trigeminal, 
glossopharyngeal, and vagus nerves 
are the most vulnerable.’ 

During the latent period, the herpes- 
virus resides in the ganglionic nuclei in 
a noninfective, nonreplicating form. 
When triggered by one of many fac- 
tors, the virus may begin to replicate in 
the infected ganglion cells. 

The infected host cells exhibit new 
surface immunologic determinants 
similar if not identical to those present 
on the surface of the envelope of the 
virus.* An autoimmune reaction 
around the ganglions may cause local- 
ized meningoencephalitis and poly- 
neuritis.” Edema of the myelin sheath 
occurs, followed by infiltration of the 
peripheral nerve fiber by lymphocytes 
and plasma cells.” Subsequent demy- 
elination impairs nerve function. 

Both motor and sensory nerves may __ 
be affected. Nerves with cell bodies Jo- 
cated in ganglia infected with herpes- 
virus are hypofunctional, but if inhib- 
itory fibers traversing the ganglion are 
affected there may actually be hyper- 
functional symptoms. 

With resolution of the edema and 
inflammation, remyelination and rees- 
tablishment of nerve function occur,” 
which may explain the spontaneous ` 
recovery of reduced calerie responses 
in vestibular neuronitis.”” 


Conclusions and Treatment 


We believe that the variability of 
symptoms associated with vestibular 
vertigo is due to the randomness of the 
clinical presentation of polyneuritis. 
The spectrum of severity may be due to 
differences in the virulence of the in- 
fecting agent, the host resistance, or 
the degree of lymphocytic and plasma 
cell infiltrate of the affected neu- 
rons.” 

The role of steroids in decreasing 
edema and inflammation has been well 
established; they are therefore a logi- 
cal choice to treat vertigo caused by 
polyneuritis. Methylprednisclone and 
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hydrocertisone acetate were initially 
selected for use because of their ready 
availability i in intravenous form that 
was needed for those patients with 
concomitant nausea and vomiting. Ge- 
nerie prednisone was used when oral 
steroids were indicated. Milligram 
equivalents of each corticosteroid are 
listed in Table 4. Although no deter- 
mination of relative effectiveness was 
attempted, intravenous . hydrocorti- 
sone acetate was discontinued because 
a single bolus provided only an equiv- 
alent of 20 mg of prednisone. 

The effectiveness of methylpred- 
nisolonewas confirmed by this double- 
blind, randomized. prospective study. 

Vestibular vertigo should not be 
classified into separate clinical entities 
based on arbitrary combinations of 
characteristics that define the total 
entity, nor on the basis of the variety 
of triggering factors. 

For severely vertiginous patients, 
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Because the basie message is similar to 
that contained in an earlier publication, 
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editorial soul searching. We applaud the 
use of a randomized, prospective clinical 
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Table 4.—Equivaients of Dosages of 
Corticosteroids * 


Methyl- 
predni- 
solone 


Pred- Hydro- 
nisone cortisone Cortisone 
5 mg = 25 mg = 20 mg 

* To facilitate changing to methylprednisolone from 
other corticosteroids. 








we recommend an intravenous bolus of 
125 mg of methylprednisolone sodium 
succinate, followed by corticosteroids, 
administered orally, equivalent to 20 
to 30 mg of prednisone twice a day for 
4 days and tapered to 0 during the next 
4 days. 

For those able to tolerate oral med- 
ication, we recommend a loading dose 
equivalent of 40 to 60 mg of prednisone 
followed by the above tapering sched- 
ule. If symptoms recur when the dos- 
age drops below a therapeutic level, 
continue the corticosteroid treatment 
at the initial dose, and then follow the 
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Editorial Footnote 


issue, and the authors have a unique oppor- 
tunity to address problems of this nature at 
their institution. We must remember, of 
course, that steroids have many potent 
pharmacologic effects, and we are limited in 
our ability to characterize the nature of a 
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routine tapering schedule. 
Acute episodes of vertigo in cases of 
vestibular neuritis have been noted to. 
last from days to weeks. Treatment 
with labyrinthine suppressants often 
requires hospitalization, causes ex- 
treme somnolence, and forces the pa- 
tient to be incapacitated from work. 
Methylprednisolone dramatically re- 
duces vestibular symptoms, is not se- 
dating, eliminates the need for hospi- 
talization, and allows patients. to: re- 
sume normal activities in a few days, 
making corticosteroids a cost-effective 
treatment for vestibular vertigo. 
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Otitis Media and Hearing Loss 


In Turner Syndrome 








Nancy Sculerati, MD; Jocelyn Ledesma-Medina, MD; David N. Finegold, MD; Sylvan E. Stool, MD 


@ Twenty-two phenotypic females with 
Turner syndrome underwent prospective 
otologic evatuation including a standard 
history, physical examination, audiogram, 
and tympanogram. Eight of these patients 
had computed tomography of the tempo- 
ral bones. Eighty-two percent of the pa- 
tients had a history of chronic.or recurrent 
ear infections. Eleven patients (50%). had 
previous myringotomy and tube place- 
ment and 4 (16%) had undergone tympa- 
noplasty or tympanomastoidectomy for 
sequelae of otitis media. Ten patients 
(45%) had middle ear effusions evident on 
examination. Sixteen patients (73%) had 
hearing loss in at least one ear at the time 
of examination. Sensorineural losses were 
evident in 37% of patients. No malforma- 
tions of the otic capsule were noted on 
computed tomography. The high preva- 
tence of both hearing loss and otitis media 
in Turner syndrome warrants otologic and 

audiologie assessment of patients with 
this chromosomal anomaly. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:704-707) 


peer syndrome is one of the most 
common chromosomal abnormal- 
ities, affecting about 1 in 3000 live 
phenotypic female births.’ Although 
the anomalies that constitute the 
Turner syndrome result in a charac- 
teristic clinical entity, there is no 
pathognomonic or diagnostic clinical 
feature and there is variable expres- 
sion of the number and severity of ab- 
normalities (Table). Short stature 
with adult height under 150 em (5 ft) is 
the one universal characteristic.’ An 
association between chronic recurrent 
otitis media, hearing loss, and Turner 
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syndrome has been previously 
reported,” but otologic and audiologic 
findings have not been uniform in 
these reports. The largest series of pa- 
tients compiled with audiologic data 
was described by Anderson et al in 
Sweden.’ No impedance tympanomet- 
ric or otoscopic data were reported in 
those 79 patients. A history of middle 
ear infections, generally in early child- 
hood, was elicited in 68% of patients. 
Although this was inferred to be an 
unusually high incidence by the 
authors,’ more recent data show that 
most normal children (71%) will have 
had at least one episode of otitis media 
by age 3 years.’ Anderson et al‘ noted 
sensorineural hearing loss (SNHL) 
with recruitment in 64% of their pa- 
tients. Polytomography failed to dem- 
onstrate any malformation of the in- 
ner ear, but cephalograms did demon- 
strate an abnormal slope of the 
external auditory canal. 

Szpunar and Rybak® examined 10 
patients with Turner syndrome in 
Poland and noted that 7 of them had 
evidence of chronic otitis media, 2 of 
whom had undergone radical or mod- 
ified radical mastoidectomy. Mastoid 
films showed hypocellularity in 9 of 
their patients. No SNHL was reported 
in this series. 

We prospectively evaluated 22 pa- 
tients with otologic and audiologic ex- 
aminations to test the hypothesis that 
there is an increased prevalence of 
both otitis media and SNHL in Turner 
syndrome. Eight of these patients. un- 
derwent temporal bone computed to- 
mography (CT). 


MATERIALS AND METHODS 


All patients enrolled by the Endocrine 
Clinic at the Children’s Hospital of Pitts- 
burgh, (Pa) with a diagnosis of Turner syn- 
drome were sent a letter inviting their par- 
ticipation in a “study of the ear in Turner 
syndrome.” Informed consent was obtained 
from all participants in the study. An 
examination and hearing test were offered 
to these patients on the same day as their 
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next scheduled visit. Older patients, no 
longer actively seen, were invited to par- 
ticipate in the study at their convenience. 
Patients with Turner syndrome enrolled in 
the Otolaryngology Outpatient Depart- 
ment, Children’s Hospital of Pittsburgh, 
were also asked to participate. 

Participants had a standard otologic his- 
tory and physical examination performed 
by an otoscopist whose accuracy in detect- 
ing middle ear effusions had previously 
been validated against findings at myrin- 
gotomy. 

The medical history included questions 
concerning any recent antibiotic treatment, 
previous myringotomy and tube placement, 
tonsillectomy or adenoidectomy, and pres- 
ence or absence of conditions known to be 
associated with Turner syndrome (eg, thy- 
roid disease, coarctation of aorta). Detailed 
questions were asked concerning the age at 
which ear infections started, their fre- 
queney as the child grew, and symptoms 
associated with these infections. Pertinent - 
family history including socioeconomic 
data were ascertained. All hospital charts 
were reviewed. 

Physical examination included a detailed 
checklist of the appearance and mobility of 
the tympanic membrane on pneumatic 
otoscopy. Patients were scored on nasal ex- 
amination according to presence of any na- 
sal exudate, crusting, or evident rhinitis. 
Oropharyngeal examination was per- 
formed to determine presence or absence of 
a bifid uvula, a high arched palate, any ton- 
sillitis or pharyngitis, and estimation of 
relative tonsil size. 

Pure tone air conduction, bone conduc- 
tion, and speech recognition thresholds 
were measured with conventional behav- 
ioral hearing tests using the Grayson-Stad- 
ler 16 clinical audiometer. Speech discrim- 
ination was tested with the W-22 list of 
phonetically balanced words..A 25-word list 
was used unless there were more than two 
errors. Play audiometry (using the Maico 
MA40) was used for children too young for 
conventional testing. Electroacoustie im- 
pedance was performed with a standard 
impedance bridge (Madsen 2073). 

Axial and coronal temperal bone CT 
scans were obtained in 6 consecutive pa- 
tients. Two additional patients had previ- 
ous axial scans performed for clinical indi- 
cations unrelated to the study. All patients 
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were seannedin a high resolution scanner 
(GE 9800) without:eontrast enhancement. 
Axial scans were performed at 1.5-mm in- 
tervals through the temporal bones. Lim- 
ited coronal scans were performed through 
the externa! auditery canal. 


RESULTS 
History and Otologic Examination 


A high prevalence of otitis media 
was found in the study population. 
Eighty-twọ percent of families an- 
swered “yes” to the question “Were 
repeated ear infections ever a prob- 
Jem?” Most children of these families 
had histories of recurrent acute otitis 
media with asseviated fever and otal- 
gia. All but two families agreed that 
the frequency of infections decreased 
as the ehild grew: older. Despite the 
predominance of teenagers in the 
study group (Fig 1), almost half of the 
patients: (48% ) nad effusions on otos- 
copy and abnormal tympanograms at 
the time of examination. Other abnor- 
malities noted.on otoscopy included 
marked tympanosclerosis (3 patients), 
oterrhea through a patent ventilation 
tube (1 additional patient), and ante- 
rior pars flaccida retraction pocket (2 
additional patients). 

All of the patients were white, only 
1 girl was from a disadvantaged socio- 

economic background. 

Half of the patients in the series had 
undergone. mytingotomy and tube 
placement and most had multiple sets 
of tubes placed: {Fig 2). Four patients 
had undergone tonsillectomy (and ad- 
enoidectomy) or tonsillectomy alone 
for frequent ear infections‘and/or ob- 
structive symptoms. 

Sixteen percent of the patients re- 
quired major otologie surgery for se- 
quelae of chronic otitis media. Two pa- 
tients underwent tympanoplasty (1 
bilateral) and 2 required tymipanomas- 
toidectemy: (1 bilateral). AH 4 of these 
girls had retraction pockets located in 
the posterior pars flaccida or posterior 
superior pars tensa in at least one ear. 

Three of the 4 patients had ossicular 
erosion noted at surgery and 2 of them 
had a cholesteatoma sac identified at 
the neck of the retraction pocket, giv- 
ing an overall incidence of cholestea- 
toma of nearly 10%. 

Chart review revealed 1 patient had 
inflation-deflation eustachian tube 
function tests through nonintact tym- 
panic membranes before tympano- 





plasty. There was a high opening pres- 
sure (653 mm of water) in an ear with 
both a perforation and localized at- 
electasis, and normal resistance, but 
no dilation in the opposite ear with a 
dry perforation on swallowing. 


Hearing Status 


Only 6 (27%) patients in this series 
had normal hearing, 8 (36% ) had pure 
conductive losses, 3 (14%) had pure 
sensorineural, and 5 (23%) had mixed 
losses (see Fig 3 for ear specific hear- 
ing status). Sensorineural losses were 
usually bilaterally symmetric and 
mild with midfrequency dips at 1 to 2 
kHz. There was one unilateral moder- 
ate SNHL. Speech discrimination was 
excellent in the 21 patients tested. 


Nasal and Oral Physical Findings 


Oropharyngeal examination demon- 
strated a marked prevalence (72% ) of 
high arched palate. There was one in- 
stance of a palpable submucus cleft. 

Four patients had evidence of rhin- 
itis on examination, 1 with nasal 
polyps. Two girls (both without evi- 
dence of rhinitis at the time of exam- 
ination) were receiving maintenance 
allergy immunotherapy and both had 
histories of severe middle ear disease. 
Referral to an allergist had originally 
been made for further evaluation of 
chronic otitis media rather than any 
classic symptoms of allergy. 


Temporal Bone Imaging 


Temporal bone CT scans were per- 


formed prospectively in 6 study pa- 


tients, including 2 with SNHL. Previ- 
ous scans of 2 additional study pa- 
tients, both obtained for preoperative 
evaluation of chronic ear disease, were 
included for review. Half of the girls 
seanned had sclerotic mastoids with 
soft-tissue density present in middle 
ear and mastoid air cells, 2 with bilat- 
eral involvement and 2 with unilateral 
(right-sided) involvement. All of these 
patients manifested otitis media or 
retraction pocket at the time of radio- 
logic examination. Two of the remain- 
ing 4 girls who had normally developed 
mastoids showed opacification with 
menisci indicating fluid in the mastoid 
air cells. Maxillary sinus retention 
cysts were incidental findings in 2 pa- 
tients. Normal bony otic capsules were 
demonstrated in all patients. 

Four of the 6 patients who had coro- 
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Somatic Features of Turner 
Syndrome* 





Short stature (less than 150 cm {5 ft) 

Shield chest (rectangular shape ‘with widely 
spaced nipples) 

Prominent pinnae 

Low nuchal hairline 

Brachycephaly 

High arched palate 

Renal abnormalities (horseshoe kidneys) 

Cardiovascular abnormalities (coarctation of 

aorta) 


* Modified from Simpson? 






nal CT seans showed a downward slope 
of the external auditory canals (Figs 4 
and 5). Eight:.age- and .sex-matched 
patients who had coronal CT scans for 
trauma or tumor were used as the con- 
trol group. None of the control pa- 
tients’ scans demonstrated downward 
slope of the canals. 


COMMENT 


In 1938 an endocrinologist from the 
University of Oklahoma. School of 
Medicine, Henry H. Turner,’ described 
a series of seven young women with the 
common features of “infantilism” 
(failure to enter puberty). webbing of 
the skin of the neck, and an unusual 
carrying angle of the elbow (cubitus 
valgus). Later, the endocrine pathol- 
ogy of Turner syndrome was shown to 
be functional absence of the ovaries. 
The term gonadal dysgenesis remains 
in use as a synonym for this syndrome. 

A normal karyotype cortains 44 au- 
tosomes and two sex chromosomes; XX 
in females and XY in males. In 1959, 
Ford et al* demonstrated a comple- 
ment of 45 chromosomes; with mono- 
somy X in patients with Turner. syn- 
drome. The syndrome is currently con- 
sidered to be a phenotypic expression 
of sex chromosomal deficiency.: Por- 
tions of the X chromosome ratherthan 
the entire second X chremosome are 
absent in subsets of patients with the 
Turner phenotype. Less often, there 
may be a fragment of the Y chromo- 
some paired with the X. Many patients 
are mosaics who evidence chromo- 
somal abnormalities only in subpopu- 
lations of cells. Mosaicisrm may explain 
the variability of somatic features in 
the syndrome. 

Thé findings of a high prevalence of 
otitis media and hearing loss in pa- 
tients with Turner syndrome is in- 
triguing in light of the known sex 
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TO rene Fig 1.—Top left, Age distribution of the 22 Turner syndrome patients 


enrolled in the study, 
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Fig 2.—-Top right, Half of the study population underwent myringotomy 
with tube insertion, more than one third of the patients (36%) had mul- 
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chromosomal abnormalities in this 
syndrome. 

A representational population of pa- 
tients with Turner syndrome was 
sought in this study to further evalu- 
ate this reported association. Approx- 
imately 80% of patients with Turner 
syndrome who kept scheduled appoint- 
ments. at the Endocrine Clinic during 
the tenure of thie study chose to be- 
come parti¢ipants. This reflected the 
usual number of the group previously 
willing to participate in other clinical 
studies at the Childrens’ Hospital of 
Pittsburgh. Two of these patients were 
also followed up br the Otolaryngology 
Outpatient Department at the same 
hospital. While tae 20 study patients 
recruited through the Endocrine De- 
partment were unselected for ear dis- 

ease, the 2 patients recruited from the 
Otolaryngelegy. Department pre- 
sented with etologie disease. 

The results of this study confirm a 
markedly high prevalence of both oti- 
tis media and SMHL in Turner syn- 
drome. 

What is responsible for the high 
prevalence cf chronic otitis media? 
Brachycephaly ard high arched palate 
are associated with Turner syndrome, 
both have been postulated to account 
for excessive otitis media in various 

craniofacial syndromes. Although 
many cases of high arched palate and 
1 case of a submucus cleft were ob- 
served in cur patients, the presence or 
absence of palatal abnormalities does 
not correlatewith the presence of mid- 
dle ear disease in all patients. Four 
patients with gressly normal palates 
had histories of excessive otitis media 
(4 having had maltiple sets of tubes). 
On the other hand, 2 of the 3 patients 
in the series with no history of prob- 
lematic ear infections and normal oto- 
scopic examinations had markedly 
high arched palates. Brachycephaly 
was never scored on physical exami- 
nation. beeause.cf the imprecision of 
diagnosis by simple inspection. There 
was no preferential association found 
between cther argan system abnor- 
malities seen in Turner syndrome 
(such as thyroid disease or bicuspid 
aortic valve kand ¿he presence of either 
hearing loss:or otitis media. 

Eustachian tube function tests per- 
formed in 1 patient with dry perfora- 
tions before tympanoplasty suggested 





at least unilateral functional obstruc- 
tion. This datum represents the first 
report of eustachian tube function re- 
sults in a patient with Turner syn- 
drome, and is too limited a basis for 
generalization. 

Although the Y chromosome con- 
tains less genetic material than the X 
chromosome, several genetic loci are 
apparently paired between the X and Y 
chromosomes.’ It is interesting that 
boys have a higher incidence of otitis 
media than girls in most epidemiologic 
studies. Along with our results, this 
suggests there is a relationship be- 
tween phenotypic manifestations of 
sex chromosomal material and the 
propensity to develop middle ear in- 
fections. Future studies correlating in- 
dividual study patient’s specific com- 
plement of X-chromosomal material 


found on DNA analysis with clinical _ 


presence of chronic otitis media and/ 
or SNHL are in preliminary stages. 

What is responsible for the marked 
prevalence of hearing loss in patients 
with Turner syndrome? Paparella et 
al” reported an increased prevalence 
of SNHL in a large series of patients 
with chronic otitis media, most of 
whom had actively draining ears (al- 
most half with cholesteatoma) at the 
time of audiologic testing. Although 
chronic or recurrent otitis media may 
be invoked to explain the presence of 
SNHL in Turner syndrome, there is no 
convincing evidence that recurrent 
middle ear effusions are associated 
with a markedly high rate of SNHL. 
Abnormal bone lines were found in 
37% of our patients, only 1 of whom 
had a history of recurrent drainage. 
None of the patients who had otologic 
surgery other than myringotomy and 
tube placement demonstrated SNHL. 
Two patients with SNHL had other 
risk factors: viral meningitis in early 
childhood and a positive family his- 
tory. Anderson and coworkers” report 
of recruitment along with an absence 
of malformation of the otic capsule on 
standard polytomography or CT sug- 
gest an abnormality of the membra- 
nous cochlea. 

Conductive hearing loss, in contra- 
distinction to SNHL, is obviously as- 
sociated with otitis media in this se- 
ries: all patients with conductive losses 
had either active otitis media at the 
time of testing or a history of previous 
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tympanomastoidectomy for sequela 
of otitis media. No ossicular malfor- 
mations were noted on tympanotomy. 
or CT. : 

Two patients found to have signifi- 


cant sensorineural losses did not sus- ~~ 


pect they had any hearing impairment. 
It is important for pediatricians and 
otolaryngologists to realize the strong 
association between hearing loss and 
Turner syndrome and to routinely re- 
fer patients with Turner syndrome for 
audiologic assessment. 

The high prevalence of otitis media 
with persistence of active middle ear 
disease into adolescence and with se- 
quelae of retraction pocket, ossicular 
erosion, and cholesteatoma is some- 
what reminiscent of a cleft palate pop- 
ulation. Patients with Turner syn- 
drome treated for middle ear disease 
require vigilant follow-up examina- 
tions and prompt ventilation for local- 
ized pars flaccida or posterosuperior 
pars tensa atelectasis. 
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_ Hospital Readmissions, Otolaryngology, and 
the Diagnosis Related Group Hospital 


- Payment System 


Erie Muñoz, MD, MBA; Jonathan Goldstein, MPA; Mare H. Lory, MPA; Jeffrey G. Brewster, MPH; 
Houston Johnson, MD; Barbara A. Kahn; Leslie Wise, MD 


@ An analysis of otolaryngologic pa- 
> tents requiring readmission was con- 
ducted at our institution during a 4-year 
period to determine the number of read- 
missions per patient and the time between 
- discharge and hospital readmission. Re- 
admitted otolaryngologic patients were 
found to have had greater hospital re- 
source utilization, financial risk under di- 
-agnosis-related group payment, and mor- 
tality, compared with those patients not 
readmitted to our facility. For patients re- 
admitted to otolaryngologic services 
(21.2% of total otolaryngologic patients), 
20.4% of the readmissions occurred 
within 30 days of hospital discharge. Of 
these, 39.3% required one hospital read- 
mission, 16.3% required two readmis- 
sions, and 46.4% of the patients called for 
three or more hospital admissions. Clinical 
factors were identified that resulted in a 
greater incidence of otolaryngologic read- 
mission. Otolaryngologic patients read- 
mitted to other clinical services were also 
studied. This analysis leads to the conclu- 
sion that inequities exist within the diag- 
nosis related group hospital payment sys- 
tem vis-a-vis otolaryngologic readmis- 
sions. The results of these data also 
demonstrate leverage points in which we 
_will be able to focus outpatient services 
“for otolaryngologic patients requiring 
readmission and potentially decrease in- 
“patient hospital expenditures in the days 


ahead. 


(Arch Otolaryngol Head Neck Surg. 
1990; 116:708-7 13) 
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He! readmissions are usually 
categorized as patients with 
high clinical resource utilization, pro- 
longed illnesses, and a poorer recovery 
rate when compared with hospitalized 
patients in general. A surprising num- 
ber of patients require readmission to 
the facility shortly after the previous 
hospital discharge’ For example, 
20.9% of Medicare patients required 
readmission within 30 days of hospital 
discharge.? The age of diagnosis re- 
lated group (DRG) payment has been 
connected with a deterioration in the 
fiscal solvency of American institu- 
tions, an unbundling of services into 
outpatient delivery, and a growing un- 
insured population” A substantial 
database has already accumulated re- 
garding patient characteristics, hospi- 
tal resource utilization, and economic 
risk under DRGs.‘ The DRG payment 
bureaucracy has been hesitant. to make 
any modifications within the payment 
system even under substantial pres- 
sure from various forces.’ The purpose 
of this study was to review a large 
group of otolaryngologic patients who 
required readmission to an academic 
medical facility. We analyzed clinical 
and economic data for this population 
by both the time from hospital dis- 
charge to readmission and the number 
of times a patient was readmitted dur- 
ing the 4-year study. 


PATIENTS AND METHODS 


The Long Island Jewish Medical Center 
(LIJMC), New Hyde Park, NY, is an 805-bed 
academic medical center located in subur- 
ban New York City affiliated with a medical 
teaching facility. We analyzed all otolaryn- 
gologic patients (pediatrie and adult) ad- 
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mitted more than once to the LIJMC for a 
4-year period (January 1, 1985, to December 
31, 1988) and grouped patients into two cat- 
egories: (1) the period from hospital dis- 
charge to readmission, which was further 
broken into subgroups containing readmis- 
sions within 0 to 30 days of discharge, 30 to 
60 days, 60 to 90 days, 90 to 180 days, 2 years, 
and within 3 years; and (2) the number of 
readmissions to otolaryngologic services, 
ie, 1, 2, 3, 4, and 5 or more times. Patients 
admitted to otolaryngologie services, but 
subsequently readmitted to another clini- 
cal service, were also analyzed. Hospital 
cost per patient was computed for all pa- 
tients. A DRG prospective “All Payor” 
analysis was utilized to calculate hospital 
reimbursement. The LIJMC is an urban 
teaching hospital under the DRG reim- 
bursement scheme. 

A number of characteristics were ana- 
lyzed for all patients (mean + SD). These 
included. total hospital cost, profit/loss un- 
der DRG payment, hospital length of stay 
(days), age, DRG weight index, outliers, and 
mortality. The number of International 
Classification of Diseases, 9th revision, 
Clinical Modification UICD-9-CM) diag- 
noses and procedure codes per patient was 
also computed. Clinical characteristics an- 
alyzed included the actual principal diag- 
nosis and procedure codes for each patient. 
Both hospital length of stay and cost were 
divided by DRG weight index to obtain a 
standard measure of hospita! resource uti- 
lization. Statistical analyses between 
groups of patients were performed using 
the analysis of variance, x? test, and/or 
Student’s ¢ test. 


HOSPITAL COST METHOD FOR 
OTOLARYNGOLOGIC PATIENTS 


Hospital cost per patient was obtained by 
utilizing per-patient charge-specific data 
and converting these charges to hospital 
costs. Cost-charge ratios developed by our 
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hespital aecounting division were used to 
convert charges to costs and measure over- 
allexperses. The following ratios were used 
for each hospital service category. 









Categery Ratio 
Roomand board 0.75 
Laboratory 0.40 
Blood (storage; processing, 
transfusion, ard products) 1.15 
Pathowey ; 2.42 
Diagnostic radiology 0.94 
Therapeutic radiology 1.71 
Operating room 1.10 
Recovery room 1.15 
Respiratery therapy 0.76 
Electrocardio: 0.25 
Electmencephalegraphy 1.40 
Medical supplies 1.00 
1.00 
0.46 
0.53 
Emergency department 0.91 
Pulmenary funetion 0.08 


Thus,.to obtain che hospital cost for a 
room-atd-board ellarge of $100, the fol- 
lowing dalealation was performed: $100 x 
0.75 = $75; for laboratory, $100 x 0.40 = 
$40; for pathology, $100 X 2.42 = $242; and 
soon. However, cost methods in general are 
only medéstly accurate at assessing the 
true cost for each hospitalized patient. 


RESULTS 


Tota! hospital costs for the 3244 pa- 
tients analyzed were $10574091, the 
2557 patients not requiring readmis- 


Fig 1.--Readmissicns within 30 days of hospital discharge accounted for 
20.4%; within 6 morths, 61.6%; and within 1 year, 83.7% of all readmissions. 
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sion generated $7704981 in total hos- 
pital costs, and the 687 patients requir- 
ing readmission to otolaryngology 
generated $2869110 in total hospital 
costs. The distribution of the 687 read- 
missions by the interval from hospital 
discharge to readmission is shown in 
Fig 1. Readmission within 30 days of 
discharge accounted for 20.4% of read- 
missions, 17.2% of patients were read- 
mitted between 90 and 180 days of dis- 
charge, and 22.1% of patients were re- 
admitted between 180 and 365 days of 
discharge. The greatest proportion of 
readmissions (39.4%) required one 
readmission; 16.8% of patients re- 
quired two readmissions; and 27.2% of 
patients required five or more read- 
missions (Fig 2). 

Data on otolaryngology readmis- 
sions by the time from hospital dis- 
charge to readmission are given in Ta- 
ble 1. The mean age per patient for 
otolaryngologic readmissions was 21.4 
years; nonreadmitted patients were 
older, 26.5 years (P < .01). There was 
some variation in age by readmission 
category. The mean DRG weight index 
per patient was higher for otolaryn- 
gologic readmissions (0.7445) com- 
pared with nonreadmissions (0.6478; 
P <.01). Readmissions within 30 days 
of hospital discharge had a higher 
DRG weight index, 1.28734, compared 


with other categories. The mean hos- 
pital length of stay per patient was 
higher for otelaryngelegic readmis- 
sions, 4.50 days, compared with non- ~ 
readmissions, 2.97 days (P< 01): 
Readmissions within 30 days of hospi- 


tal discharge had a higher length of | 


stay, 9.19 days, compared with other 
categories. The mean total hospital 
cost per patient was higher for oto- 
laryngologie readmissions, $4176, 
compared with nonreadmissions, 
$3018 (P < .01). Readmissions within 
60. days of hospital discharge had a 
higher cost compared with other cate- 
gories. Mortality for hospital oto- 
laryngologic readmissions was higher 
(0.3%) compared with. nonreadmis- 
sions, (0.1%; P < 01). 
Resource consumption (adjusted for 
DRG weight index) was higher for 
otolaryngologic readmissions = com- 
pared with nonreadmissions (Table 2). 
Mean hospital length of. stay per pa- 
tient was 4.96 days for nonreadmis-. 
sions compared with 695 days for 
readmissions.(P < .01). Mean hospital 
cost per patient was $5144 for nonread- 
missions compared with $6651 for 
readmissions (P<.C1). The mean 
number of ICD-9-CM diagnosis codes 
per patient was 1.59 codes per nonre- 
admitted patient compared with 1.87 > 
per readmitted patient. (P < .01). The 


Fig 2.—Times readmitted; 39.4% of patients required one read- 


mission; 33.4% of patients required two to four readmissions; and 
27.2% required five or more readmissions. 
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Table 1.--Resource Characteristics for Otolaryngologic Hospital Readmissions by Interval From 


Mean 
DRG 
Weight 
Index 


Sample 
Size 


Hospital Discharge and Times Readmitted* 


LOS/ 
Weight 
index, t 


Cost/ 
Weight 
index St 


Mor- 


Mean Mean tality, 


LOS, d_ Cost, $ % 


iCD-9-CM 
Diagnoses: Procedures 


Total: 
iCD-9-CM Outliers, 
Codes % 


ICD-9-CM 





Non- 


readmissions 2557 0.6478 


2.97 3013 0.1 4,96 S144 


1.69 3.39 3,0 





interval, d 


0-30 140 1.28744 





9.19% 8230} 1.48 14.424 10 1284 


2.14§ 4.70} 13.34 





30-60 0.6384 


5.72 4689 0.0 8.38 7336 


1.94 _ 4.32 12.9 





60-90 0:5719 


3.25 3024 0.0 6.57 6127 


1,88 __ 3-86 6.9 





90-180 0.5865 


3.14 3039 0.0 6.24 6016 


1.79 3.75 6.8 





180-365 O.82804 


2.57§ 2696§ 0.0 §.11§ 5372 





2y 0.7567 


1.72 3.73 





2.61 2690 0.0 4,13§ 4541§ 





3y 0.6404 





2.17 2475 0.0 3.65 4306 





“Times readmitted 
0.6781 


3.27 3229 0.0 5.76 5758 





0.9183 


4.86 4284 0.0 6.55 6132 





1.22644 


6.97 6713¢ 16 7.85 7834 





O.6777 


3.96 3686 0.0 7.51 6946 





0,5881 


5,39 4739 0.5 8.43 7762 





0.7445 


4.50 4176 0.3 6.95 6651 





*DRG indicates diagnosis related group; LOS, length of stay; and /CD-9-CM, International Classification of Diseases, 9th revision, Clinical Modification. 
tHospital length of stay and/or cost per patient divided by DRG weight index. 


Different from mean of all readmissions, P = .01, 
Different from mean of all readmissions, P = .05. 


~ total number of ICD-9-CM codes per 
patient was also higher (3.39 vs 4.04; 

P < 01). Patients readmitted within 

60 days of hospital discharge had the 
greatest number of ICD-9-CM diag- 
noses and procedure codes compared 

“with other categories. Outliers were 
higher for readmissions (8.3%) com- 
pared with nonreadmissions (3.0%; 
P < 01). Readmissions within 60 days 
of hospital discharge had the greatest 
percentage of outliers, 

Diagnosis related group hospital 
payment generated a $1 010610 aggre- 
gate loss for otolaryngologic nonread- 
missions (a $395 loss per patient) com- 
pared with an $818165 aggregate loss 

for otolaryngologic readmissions (a 
$1190 loss per patient; P< .01). All 
categories of readmissions, except two, 


generated losses under DRG payment, 


“the greatest loss per patient occurring 
in those readmitted within 30 days of 
“hospital discharge (Fig 3). 
<> Data on otolaryngologic readmis- 
sions according to the number of hos- 
pital readmissions are given in Table 1. 
Mean age per patient was highest for 
patients readmitted three times, 27.0 
years. Mean DRG weight index per 
<>> patient was highest for patients read- 
mitted three times, 1.2254, and lowest 
for patients readmitted five or more 








Profit/Loss, $ 














—2500 
~ 3000 4. ae ia nen el 1. A PA 
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Fig 3.—-Readmissions generated an $818 165 aggregate loss; greatest loss per patient was for 
those readmitted within 30 days of discharge, $2779 loss: five of seven categories generated 


losses. 


times, 0.5881, Mean hospital length of 
stay per patient was highest for pa- 
tients readmitted three times, 6.97 
days, and was lowest for patients re- 
admitted once, 3:27 days. Mean hospi- 
tal cost per patient was highest for pa- 
tients readmitted three times, $6713, 
and lowest for patients readmitted 
once, $3229. Mortality was highest in 
patients readmitted three times, 1.5%. 
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Resource consumption (adjusted by 
DRG. weight index) by the number of 
readmissions required is given in Ta- 
ble 1. Mean hospital length of stay and 
cost per patient was generally higher 
for patients readmitted three or more 
times; longest length of stay was found 
in patients readmitted five or more 
times, 8.3 days. The number of [CD-9- 
CM diagnoses, procedures, and total 
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Profit/Loss, $ 





3 4 z5 


Times Readmitted 
Figt -=A sategoriesol atolaryngologic readmissions generated losses; greatest was for patients 


admitted five or mare times. 


Table 2.— Resource Characteristics for Nonotolaryngologic Hospital Readmissions* 


ti LOS 
Sample Weight 
Index 


Cost/ 
Weight 
Interval, d 


index, $ Diagnoses 


Total 
ICD-9-CM Profit/ Outtiers, 


iLoss), $ nc 


Mortality, 





7.51 5766 


7.07 (900) 3.3 





2.27 1883 


5.11 5299 0.0 





3.36 2648 


4,00 A714 0.0 





6.91 $012 


4,50 (1012) 0.0 





6,40 4401 
4255 








TAbbraviellons ar ae ae in Table 1. 


+Different fromemManwof all readmissions, P = .01. 
Different tromemm@arwo! all readmissions, P == .05, 


codes was higher ‘or patients readmit- 
ted three or more times. Outliers were 
higher for patients who required mul- 
tiple admissions; the highest was for 
patients ready tted five or more times, 
11.2%. 

Diagnosis related group hospital 
payment generated losses for all cate- 
gories of readmissions (Fig 4). Finan- 
cial was greater ia patients readmitted 
three or more times; it was greatest for 
patients readmitied five or more times 
($2383 per patient). Patients readmit- 
ted five or more times generated a 
$445 650 aggregare loss (54.5% of the 
total loss from. etolaryngologic read- 
` missions). Resource characteristics 
for the 111 otolaryngologic patients 
readmitted to other clinical services 
are given in Table 2. Mean hospital 
length: of stay and cost per patient 
(adjusted for DRG weight index) were 


7.50 414 0.0 
6.26 39 0.0 








7.75 2394+  12.5¢ 
6.31 (253) 1.8 








lower for these patients compared 
with patients readmitted to otolaryn- 
gologic services. The mean number of 


total ICD-9-CM codes per patient was 
6.31; the mean profit per patient under 
DRGs was $253; the percent of outliers 
was 1.8%; and mortality was 2.7%. 
Thus, these factors were mostly less 
severe compared with otolaryngologic 
readmissions in general. 

Clinical diagnoses and procedures 
for readmissions are given in Table 3. 
The most common diagnoses for pa- 
tients readmitted to otolaryngologic 
services were benign neoplasm of the 
larynx (10.6%), stenosis of the larynx 
(10.2%), and malignant neoplasm of 
the larynx (3.1%), whereas the most 
common procedures for otolaryn- 
gologic readmissions were destruction 
of laryngeal lesion (14.8%); laryngos- 
copy, tracheostomy, and bronchoscopy 
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(6.2%); and complete laryngectomy 
(2.3%). For otolaryngologic patients: 
readmitted to other clinical services, 
the most common diagnoses were- 
maintenance chemotherapy (5.4%), 
tracheostomy (4.5%) anc secondary ` 
malignant neoplasm (4.5%); the most 
common procedures were other laryn- 
geal operation (4.5%), injection of che- 
motherapeutic agent (4.5%), and-uni- 
lateral radical neck dissection (3.6%). 

















COMMENT 

































The purpose of this study was to an- 
alyze otolaryngologic patients requir- 
ing readmission to the hospital. It was 
determined that many otoaryngologic 
patients required readmission to the 
clinical facility. These patients. had a 
longer duration of stay and therefore 
higher costs, a greater severity of ill- 
ness, and a poorer outcome compared 
with otolaryngologic patients not re- 
quiring subsequent admission to the 
hospital. These patients also gener- 
ated a substantial loss to the hospital- 
under the DRG hospital payment 
method. Patients originaily admitted 
to otolaryngologic services, but read- 
mitted to an alternate clinical service, 
had an even greater hospital resource 
utilization than otolaryngologi 
mitted patients in genera.. These find- 
ings have implications for both equal 
distribution and efficiency in upcoming 
health care delivery. 
The federal DRG hospital payment 
system has been on line for 6 years. 
with no modifications.** Many hospi- 
tals are in financial difficulty owing to 
this and other factors.” Some suggest 
that the federal and state DRG pro- 
spective hospital payment system con- 
tinues to underreimburse:hospitals for 
the acute care of patients.*’ As hospi- 
tals receive smaller payment, the fair- 
ness of hospital payment: becomes the 
key. 
Study has shown that patients who 
are categorized as minerities;. more 
severely ill; admitted ag emergencies; 
of depreciated socioeconomic status; 
transferred among hospitals; and very 
elderly may present hospitals. with 
greater financial risk under. DRG 
paynfent.!“" An analysis by the Pro- 
spective Payment Assessment: Com- 
mission and its report to Congress has 
shown no major problems in obtaining 
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Table 3.—-Principal Diagnoses and Procedures for Patients Readmitted to 
Otolaryngologic and Other Services * 


ICD-9-CM Code 


Sample Size, No. (%) 


Description 





Diagnosis 
2121 


Ototlaryngologic Service 


73 (10.6) 


Benign neoplasm, larynx 





47874 


70 (10.2) 


Stenosis of larynx 





1619 


21 (3.1) 


Malignant neoplasm, larynx 





1610 


14 (2,0) 


Malignant neoplasm, glottis 





3829 


13 (1.9) 


Otitis media 





74423 


11 (1.6) 


Microtia 





74800 


11 (1.6) 


Cleft palate 





78441 


10 (1,5) 


Aphonia 





1410 


6 (0.9) 


Malignant neoplasm, tongue 





1611 


6 (0.9) 


Malignant neoplasm, supraglottis 





1618 


6 (0.9) 


Malignant neoplasm, larynx 





3879 


6 (0.9) 


Osteosclerosis 





4740 


6 (0.9) 


Chronic tonsillitis 





4785 


6 (0.9) 


Vocal cord disease 





7483 


6 (0,9) 


Laryngotracheal anomaly 





Procedure 
3009 


18 (43.0) 


Destruction of laryngeal lesion 





3323 


15 (10.9) 


Other bronchoscopy 





2001 


10 (7.2) 


Myringotomy with intubation 





0331 


8 (5.8) 


Spinal tap 





8703 


8 (5.8) 


CT scan of head 





3142 


7 6.1) 


Laryngoscopy / tracheoscopy 





2188 


6 (4.3) 


Septoplasty 





310 


6 (4.3) 


Injection of larynx 





252 
9904 
2762 
283 
304 
8872 
1829 


Diagnosis 
V581 


5 (3.6) 
§ (3.6) 
4 (2.9) 
4 (2.9) 
4 (2.9) 
4 (2.9) 
3 (2.2) 


Partial glossectomy 
Packed-cell transtusion 

Cleft palate correction 
Tonsillectomy / adenoidectomy _ 
Radical laryngectomy 
Ultrasound, heart 


Destruction of heart external ear lesion: 


Other Clinical Services 


6 (5.4) 


Maintenance chemotherapy 





V550 


5 (4,5) 


Attention to tracheostomy 





19889 


6 (4.5) 


Secondary malignant neoplasm 





V670 


4 (3.6) 


Surgery follow-up 





1509 


2 (1.8) 


Malignant neoplasm, esophagus 





1960 


2 (1.8) 


Secondary malignant lymph, head/ neck 





1985 


2 (1.8) 


Secondary malignant neoplasm, bone 





220 


2 (1.8) 


Benign neoplasm, ovary 





2765 


2.1.8) 


Hypovolemia 





42731 


2 (1.8) 


Atrial fibrillation 





49391 


2 (1.8) 


Asthma with status asthma 





§190 


2 (1.8) 


Tracheostomy complication 





5303 


2 (1.8) 


Esophageal stricture 





65421 


2 (1.8) 


Preventive C-section NOS-delivery 





7991 


2 (1.8) 


Respiratory arrest 





Procedure 
3198 


5 (4.5) 


Other laryngeal operation 





9925 


5 (4.5) 


Inject cancer chemotherapy 





4041 


4 (3.6) 


Unilateral radical neck dissection 





3173 


3 (2.7) 


Trachea fistula closure 





802 


3 (2.7) 


Transurethral prostatectomy 





741 


3 (2.7) 


Low cervical C-section 





9904 


3 (2.7) 


Packed cell transfusion 





3009 


2 (1.8) 


Destruction laryngeal lesion 





4223 


2 (1.8) 


Esophagoscopy 





4224 


2 (1.8) 


Closed esophageal biopsy 





8321 


2 (1.8) 


Soft-tissue biopsy 





8675 


2 (1.8) 


Revision of pedicle graft 





8937 


2 (1.8) 


Vital capacity determination 





9737 


* #CD-9-CM indicates International Classification of Diseases, 9th revision, Clinical Modification; CT, com- 


2 (1.8) 





Remove tracheostomy tube 


puted tomographic; C-section, cesarean section; and NOS, not otherwise specified. 





access to medical care related to DRG 
hospital payment; however, that may 
change.” 

Medicare hospital readmissions 
have been previously shown to account 
for a substantial portion of the hospi- 
talized population’ In addition, fac- 
tors such as chronic illness and dis- 
charge to a nursing home are linked 
with a greater likelihood of hospital 
readmission.” Recent analysis has also 
shown that efficiency in the health 
system can be improved by focusing on 
the readmitted population. Patients 
who were expected to have a hospital 
readmission and underwent targeted 
outpatient services were shown to 
have lower inpatient hospital costs." 
The types of diagnoses and procedures 
associated with readmission, and how 
to decrease aggregate costs for this 
population, will need to be studied in 
the future. 

Reduced health care payments will 
encourage an improvement in effi- 
ciency. The hospital readmission pop- 


ulation is likely to undergo much fur- 


ther study. Not only is there financial 
risk inherent in the DRG hospital 
payment system for thesepatients, but 
it appears that study by disease and . 
type of health care delivery site is 
likely to offer opportunities for cost 
containment. Otolaryngologists must 
analyze the hypothesis presented 
herein and design ways to deliver cost- 
effective services in the future. 


CONCLUSIONS 


A study of otolaryngologic patients 
was conducted to determine both the 
number of readmissions and the time 
between hospital discharge and read- 
mission to an acute care academic 
hospital over a period of 4 years. Oto- 
laryngologic readmissions accounted 
for greater hospital resource utiliza- 
tion, financial risk under DRG pay- 
ment, and fatality, as compared with 
those patients not readmitted. For pa- 
tients readmitted to otolaryngologic 
services (21.2% of total otolaryn- 
gologic patients), 204% were read- 
mitted. within 30 days ef hospital 
discharge; 39.3% required one read- 
mission; 16.3% underwent two read- 
missions; and 46.4% needed three or 
more hospital admissions. Clinical el- 
ements were identified that yielded an 











increased likeliliood of otolaryngologic 
readmission. Patients initially admit- 
ted to -ctolaryngologic services but re- 
admitted to other clinical services 
were also. reviewed. Our analysis sug- 
gests an imbalance in the DRG hospi- 
- tal payment system vis-a-vis otolaryn- 
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< quire more. mrada osion and a are more 
costly te the system. 
' Our reviewers were bothered by the gen- 
eral tone of the “Comment” section of the 
report; because itis possible'that others will 
cite it and use its message for their own 
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gologic readmissions. The data also 
reveal leverage points to focus outpa- 
tient services for readmissions and 
minimize inpatient hospital expendi- 
tures in the future. 
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Clinical Notes 


‘Submental W-Plasty for Correction of- 
‘Turkey Gobbler’ Deformities 


Tamara K. Ehlert, MD; J. Regan Thomas, MD; Ferdinand F. Becker, Jr, MD 


@ There are many causes and types of 
submental contour deformities. One such 
“deformity called a turkey gobbler, is 
caused by an excess of flaccid submental 
skin and as anisolated defectis seen more 
commonly in men. We have found that skin 
excision and a running submental W-plasty 
for correction of this deformity yields a 
superior cosmetic result with excellent 
camouflage of the submental scar. Two 
cases are illustrated. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:7 14-717) 


S ubmental contour deformities are 
of several types and require tech- 
niques for surgical correction that ad- 
dress the specific anatomical contribu- 
< tions. Excessive submental fat, a low- 
> lying hyoid bone,' a dehiscent and/or 
redundant platysma, and redundant, 
-flaccid submental skin all produce an- 
terior neck contours that are less than 
the esthetic ideal. While numerous 
- procedures have been described to cor- 
rect the double chin or the “pseudo- 
double chin,” which results from ex- 
cessive fat or irregularities of the 
platysma, few have addressed the par- 
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ticular abnormality of redundant sub- 
mental skin commonly called the tur- 
key gobbler deformity (Fig 1). 

Both men and women may have ex- 
cessive accumulations of submental 
fat, a low-lying hyoid bone, or a dehis- 
cent and redundant platysma. How- 
ever, the problem of excessive, flaccid 
submental skin independent of, or out 
of proportion to, other contributions 
seems to occur more frequently in men. 
The former may be corrected by stan- 
dard rhytidectomy, especially with the 
added modality of submental liposuc- 
tion, or by a variety of techniques 
involving resection, imbrication, or 
plication of the platysma muscle.** 

The turkey gobbler deformity, how- 
ever, is not usually corrected suffi- 
ciently using rhytidectomy alone. In 
fact, for many men who find this excess 
skin both cosmetically displeasing and 
a functional nuisance (tight collars 
and ties become impossible), a full 
face-lift is neither desired nor neces- 
sary; neither are procedures designed 
to “tighten up” underlying structures 
such as the mylohyoid and platysma 
muscles. 

In 1932, Maliniak’ pioneered the con- 
cept of local excision of excessive chin 
and neck skin. In 1955, Johnson‘ re- 
stated the importance of direct surgi- 
cal excision of submental fat and skin. 
In treatment of the obese patient with 
a turkey gobbler deformity, Adamson 
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et.al,’ in 1964, described transverse re- 
section of redundant neck skin in con- 
junction with routine face-lift, sub- 
mental lipectomy, and plication of the 
platysma. His incision resembled an 
extended thyroidectomy incision lyi ying 
well below the level of the hyoid bone. 

In 1971, Cronin and Biggs" used what 
they called a “T- Z-plasty” for excision 
of excessive submental fat and skin. 
This consisted of two horizontal arms, 
one immediately submental, the other 
at or below the level of the hyoid bone. . 
These were connected by a vertical bar, 
after an excision of an ellipse of skin, 
which was closed with one or, rarely, 
two Z- plasties, each with. arms of 2 em 
or more. 

Finally, in 1978, Rees’ described sev- 
eral procedures for correction of ex- 
cessive submental skin. One involved a. 
T-shaped excision of skin necessitat- 
ing a vertical incision from the sub- 
mental crease to the level of the hyoid 
bone. Another utilized a low thyroid 
incision with undermining of the en- 
tire anterior region of the neck and re- 
section of the excess skin; after this, 
skin was pulled inferiorly, near the 
sternal notch. Both of these were ad- 
vocated as secondary procedures to be 
performed several weeks after a stan- 
dard rhytidectomy. 

While the above techniques did, to 
varying degrees, correct the underly- 
ing deformity, they involved either ex- 


*. 
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Fig 1.-~The “turkey gobbler” deformity. 


tensive undermining and deep dissec- 
tion with increased risk of damage to 
anterior neck structures of sears that 
were lengthy, low lying, or oriented 
perpendicular to nesting skin tension 
lines and, therefore, less cosmetically 
pleasing. 

It is our experience that the problem 
of redundant submental skin, which 
can occur in men and women but is 
more often an isolated defect in men, 
ean be corrected adequately using a 
running subments! W-plasty, which 
gives not only a more concealed scar 
but one thatican mest often be confined 
to an area betweer the submental and 
suprahyoid creases. 


Procedure 


Preoperative, periaperative, and postop- 
erative photographs of one patient are 
shown in Figs 2 through 4. While still in an 
upright position, the patient is examined, 
and the lateral borders of the skin redun- 
dancy are assessed end marked. Once the 
patient is supine, the anterior aspect of the 
neck is infiltrated with 1% lidocaine with 
1/100000 epinephrine, and a sterile prep- 
aration and drape is aecomplished. The 
transverse submental crease is then 
marked, as is the suprahyoid crease. A W- 
plasty is outlined verzically, to one side of 
the midline, along a perpendicular joining 
these two creases. Each limb of the W- 
plasty is kept under 1.0 cm in length. Skin 
undermining is carried out laterally in both 
directions, with care being taken to confine 
this to an area that is well below the usual 
are of the marginal mandibular nerve. A 
deep dissection is not performed, but this 
precaution is still wise in an elective cos- 
metic procedure. 





Fig 3.—Procedure for W-plasty correction of ‘turkey gobbler” deformity. Top left, Skin markings 
for excision of submental fat and skin. Top right, Lateral undermining of skin for excision. Bottom 
left, Submental defect after skin excision. Bottom right, W-plasty closure of submental defect. 


Excessive submental fat is then resected 
as necessary but often is not required. If fat 
is removed, several millimeters are left on 
the inferior surface of the platysma muscle 
to allow for uniform skin draping postop- 
eratively. 

The previously marked vertical strip of 
skin is then excised using inferior and 
superior horizontal incisions in the afore- 
mentioned creases, extending only the dis- 
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tance necessary to remove the wedge of skin 
itself. The W-plasty configuration is, of 
course, preserved. Hemostasis is achieved 
using bipolar cautery, and wound closure is 
accomplished using 5-0 polyglactin 910 (Vi- 
eryl) sabcutaneous sutures and 6-0 polypro- 
pylene (Prolene) interrupted sutures on the 
skin. The procedure is perfermed on an 
outpatient basis, and the patient returns in 
5 to 7 days for suture removal. 
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Fig 4.—Postoperative appearance (21 months) after submental W- plasty for “turkey gobbler” deformity. Left, Frontalview. 
Center, Lateral view. Right, Close-up view of submental scar. 





Fig 5.—Preoperative photographs of patient with excessive submental skin redundancy. 


RESULTS 


After the procedure, the neck skin is 
quite snug. In older individuals espe- 
cially, the W-plasty heals with mini- 
mal searring. Eliminating a lengthy 
vertical scar that is subject to banding 
and instead using an interrupted W- 
plasty that lies closer to resting skin 
tension lines provides a superior cos- 
metic result. When the incisions can be 
confined to an area above the suprahy- 
oid crease, added camouflaging is 
achieved by the shadow of the chin and 
by the fact that the scar lies in a plane 
parallel to the floor and is therefore 
not easily visible from the front. 
Rarely, in patients with very excessive 


skin redundancy, the W-plasty is car- 
ried below the level of the suprahyoid 
crease. It is our opinion and that of our 
patients that in these instances the 
W-plasty provides adequate camou- 
flage and that a small portion of visi- 
ble scar is a definite improvement over 
the preoperative turkey gobbler ap- 
pearance (Figs 5 through 7). 


COMMENT 


The running submental W-plasty 
may be carried out in conjunction with 
a standard rhytidectomy but is most 
often applicable to male patients who 
exhibit exaggerated submental skin 
redundancy without the associated 
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Fig 6.—Running W-plasty closure following 
excision of redundant submental skin. 


changes of aging that would warrant a 
full face-lift. In fact, many men who 
are distressed by the appearance of the 
“turkey gobble” and annoyed by the 
physical discomfort this excess tissue 
can present are not displeased with the 
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heft. Frontal view. Center, Lateral view. Right, Close-up of submental scar. 


“mature” lock that other facial aging 
changes impart. It is for these patients 
that we find the running submental 
W-plasty moat applicable and reward- 
ing. It provides a simple outpatient 
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surgical procedure for correction of an 
isolated submental contour deformity 
without the added morbidity of more 
extensive and, often, unwarranted cos- 
metic procedures. It does this without 
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Fig 7 :-Postoperative appearance (18 months) after running submentai W-plasty for excessive “‘turkey-gobbler’’ deformity. 
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in the repertoire of every cosmetic 
surgeon, 
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+» @ Sphenoid. sinus mucoceles are un- 
common lesions, and may rarely contain 

“ealcifications within their wall. We de- 

scribe- a new appearance of this lesion-—- 

i gphenoid sinus mucocele with gross calci- 

fications within its matrix. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:7 18-720) 


me M ucoceles are the most common 
expansile lesions that develop 
within the paranasal sinuses. Only 
about 1% of these mucoceles arise 
within the sphenoid sinuses and, as 
such, sphenoid sinus mucoceles. are 
rare. Since the first. report in 1889 by 
Berg, there have been to date only 
about 180 case reports in the litera- 
ture. It has also been previously re- 
‘ported that only 5% of mucoceles may 
have macroscopic calcifications, and 
` these occur primarily in the wall of the 
mucocele.? We were unable to find any 
previous reports of multiple gross cal- 
cifications within the substance of mu- 
~.coceles. 

The purpose of this article is to 
report on a surgically proven case of a 
heavily calcified sphenoid sinus muco- 
cele. The computed tomographic find- 
< ings and differential diagnoses are dis- 
- cussed. 

REPORT OF A CASE 
i A 74-year-old woman presented witha 3- 
<¿«week history of ptosis of the left upper eye- 
‘did associated with pain in the forehead and 
-left eye. She reported no visual complaints, 
‘although 3 weeks prior she had been exam- 
dined by an ophthalmologist who found her 
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Calcified Sphenoid Mucocele 


© Mika Lidov, MD; Fereidoon Behin, MD; Peter M. Som, MD 





to have a left-sided third-nerve palsy with 
normal vision. Computed tomographi¢ and 
magnetic resonance imaging scans revealed 
an expansile lesion of the left sphenoid si- 
nus that had scattered calcifications (Fig 1). 
She was then referred to an otolaryngolo- 
gist whose examination revealed ptosis and 
medial gaze paralysis in the left eye (Fig 2). 
She was taken to the operating room for bi- 
opsy of the left sphenoid sinus mass. After 
transnasal approach for sphenoethmoidec- 
tomy, submucous resection of the septum 
revealed a large mucocele containing thick 
brownish fluid. Culture and sensitivity 
studies revealed only normal flora. The 
sphenoid sinus was cleaned and the mucosa 
was removed completely through an ante- 
rior opening in the sinus. Her postoperative 
course was uneventful, and the patient was 
discharged with a residual third-nerve 
palsy that disappeared over the following 6 
weeks. 


COMMENT 


A mucocele is pathologically defined 
as a collection of mucoid secretions 
surrounded by a secreting cuboidal ep- 
ithelium. By this definition, both re- 
tention cysts and classic mucoceles are 
pathologically the same. However, 
when the clinical and surgical findings 
of these two entities are studied, these 
lesions are clearly distinguishable. 
The retention cyst develops secondary 
to the obstruction of a minor salivary 
gland in the sinus mucosa. The epithe- 
lium of the obstructed gland and duct 
becomes the wall of the retention cyst. 
Such cysts are present in 10% of the 
population and are usually detected 
incidentally.’ A retention cyst rarely 
fills the entire sinus or causes remod- 
eling of the sinus wall. 

On the other hand, a clinical muco- 
cele develops as the result of obstruc- 
tion to the drainage of a sinus or a 
compartment of a sinus, with the mu- 
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cosa becoming the epithelial wall of 
the mucocele. Mucoceles, therefore, 
displace the sinus air, totally occupy- 
ing the sinus, and eventually expand- 
ing the sinus cavity. Thus the retention 
cyst and mucocele are distinct clinical 
entities that, in the absence of radio- 
graphic and surgical data, may appear 
indistinguishable to the pathologist. It 
is most likely that some previous re- 
ports of sphenoid sinus mucoceles with 
residual air within the sinus were ac- 
tually from patients with retention 
cysts. 

Sphenoid sinus mucoceles have an 
extremely variable clinical presenta- 
tion that is determined in part by the 
great variability in the development of 
the sphenoid sinus within the sphenoid 
bone, and in part by which of the adja- 
cent structures are affected by the ex- 
panding mucocele. The sphenoid sinus 
is rudimentary at birth and starts its 
major growth in the third year of life. 
Pneumatization proceeds inconstantly 
throughout childhood, and by age 10 to 
12 years, the sinus usually obtains its 
adult configuration.’ About half of the 
sphenoid sinuses remain confined to 
the body of the sphenoid bone, while 
about half develop lateral recesses and 
extend into the lesser sphenoid wings, 
the greater sphenoid wings, or the 
pterygoid plates. Complete nonpneu- 
matization of the sphenoid sinus is 
rare, oecurring in only 1% of the pop- 
ulation, and the lack of any sinus 
pneumatization by age 10years should 
suggest the possibility of “occult” 
sphenoid disease.“ 

Muctoceles tend to extend and ex- 
pand along the path of least resistance. 
The sphenoid sinus walls are of vari- 
able thickness, depending on the de- 
gree of pneumatization, and thus pro- 
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vide a variable resistance to the ex- 
panding mucorele. The roof of the 
sinus relates anteriorly tc the floor of 
the anterior cranial fessa and posteri- 
orly to the optie chiasm and sella tur- 
cica. The lateral] walls are adjacent to 
the orbitai apices, the optic canals, the 
optic nerves, tse internal carotid ar- 
teries and the cranial nerves III, IV, V, 
and VI within the eavernous sinuses. 
Posterior to the sinuses are the clivus, 
the pons, and the basilar artery with 
stern. The floor of the 
sinus forms the voof of the nasophar- 
ynx while the aeterior wall ofthe sinus 
is the posterior wall of the nasal fos- 
sae. The wtervecid canale, transmit- 
ting the vidiar nerves and maxillary 
arteries, are usually seperated from 
the floor of the-sinus by 1 to 5 mm of 
bone. However.it is not umcommon to 
have these newrevaseular structures 
lie completely within the sinus cavity. 
Thus, depending on the path of muco- 
cele develapment:and which neurolog- 
ical and vascular structures are en- 
croached on, a sphenoid mucocele may 
have various <«liical presentations 
(Table 1). 

Patients with sphenoid sinas muco- 
celes usually have subtle symptoms for 
several years before a definitive diag- 
nosis is made. Tke most ccmmon pre- 
senting symptom is headache, which is 
most often:deseribed as frcntal or ret- 
ro-orbital in natare and s found in 
roughly 70% of patients.*? The second 
most common symptom is visual dis- 


turbance, whic ee found in 65% of Fig 2.—Physical examination of this patient with a sphenoid sinus mucocele revealed paralysis 
patients.’ Most often, patients com- of medial gaze. 


plain of diplopia, but progression to a 
Table 1.—Anatomic Relationships of Sphenoid Sinus 
























Fig 1.—Computed tomographic scan showing expansile lesion of sphenoid sinus (arrow) with 
gross Calcification. 




















complete orbital apex syndrome has 
been reported in 3% of cases* As the 
mucocele extemis and encroaches on 
adjacent structures, a variety of symp- 

















toms may occur (Table 2). Anatomic Relationship Anatomic Structure(s) 
Physical examination is generally Superior Dura 
unrevealing. A masal diseaarge may Optic nerve (II) and optic chiasm 
$ 7 k Posterosuperior Pituitary gland 
occasionally be-observed or, rarely, a Sella turcica 
bulge into the nesepharyngeal roof can Posterior Clivus 
, x : š : Pons 
: be sphe 
be seen. Since tie sphenoid snus is by Basilar artery (in prepontine cistern) 
the nature of iss location difficult to Lateral Orbital apex, optic canal, ll and ophthalmic artery 






Cavernous sinus 
internal carotid artery 
Cranial nerve Ili, Levator paipebrae and oculomotor: IV, 
trochiear (superior oblique), V, ophthalmic branch, maxillary 
branch; VI, abduceffs (lateral rectus) 
Pterygoid canal (vidian artery, ganglion, and nerve) 
Maxillary artery 
inferior Nasopharynx 
Anterior Posterior nasal fossae 






examine clinicaily, the diaznesis of a 
sphenoid mucocele depends primarily 
on radiological studies. Initially, plain- 
film studies wil demonstrate a com- 
pletely opacified:sinus that may also be 
expanded. No gir margin should be 
identified betweex the mucous soft- 
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Cranial Nerve or 
Anatomic Location 


Table 2.— Clinical: Manifestations. of Sphenoid Sinus Mucocele 


Clinical Findings 















Orbit 
Cranial nerve H 
Cranial nerve Ili 
Cranial nerve IV 
Cranial nerve V 
Ophthalmic branch 
Maxillary branch 
Cranial nerve VI 
Cranial nerve XH 
-Pituitary /sella turcica 





tissue mass and the sinus walls, as 
such a finding would suggest the alter- 
native diagnosis of a mucous retention 
cyst. As the accumulating secretions 
cause progressive erosion of the septa- 
tions and walls of the sinus, the net 
loss of bone may cause the expanded 
sinus to appear relatively radiolucent. 
- Bony sclerosis of the remodeled bony 

-margins can occasionally be seen. 
Pressure erosion may involve the pos- 
terior ethmoid air cells, anterior cli- 
noid processes, optic canals, or orbital 
walls. 

Computed tomography is particu- 
larly useful in delineating the full ex- 
tent of the mucocele.’ When compared 
with muscle, depending on the degree 
of desiccation of its contents, the mu- 
cocele may appear hypodense, iso- 
dense, or hyperdense. Mucoceles are 
generally nonenhancing due to their 
avascular mucoid content, and usually 
have an attenuation less than muscle, 
but greater than fat. If, however, the 
mucocele becomes infected, it is 
termed a mucopyocele, and rim en- 
hancement of the surrounding mucosa 
is commonly seen. However, such rim 
enhancement has occasionally been re- 
ported in surgically verified mucoceles 


1. Berg J. Bidrag till kannendomen om sjirkso- 
marna i nasans bihalor samt till Laran om cere- 
bro-spinal-vatsaks flytning ur nasam. Nord Med 
Ark: 1889;21:1-24. 
2..Zizmor J, Noyek AM. Cyst and benign tu- 
mors of the paranasal sinuses. Semin Roentgenol, 
19GR3:1 72-201. 
: 3. Som PM. Sinonasal cavities: In Som PM, 
Bergeron RT. Head and Neck Imaging. St Louis, 
“Mo: CV Mosby Co. In press. 
~A Nugent RG, Sprinkle P, Bloor BM. Sphenoid 
sinus mucoceles. J Neurosurg. 1970;32:443,451, 
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The radiology of the pterygoid canal: normal and 
pathological findings. AJNR, .1987;8:479-483. 
6: Shikewitz MJ. Sphenoid sinus mucocele mas- 
Querading as a skull base malignancy. Leryngo- 









Orbital cellulitis 

Decreased visual acuity or blindness 
Ptosis and medial-gaze paralysis 
Paralysis of superior oblique 


Paresthesia of upper aspect of face 
Paresthesia of middle aspect of face 
Lateral gaze paralysis 
Deviation of tongue 
Decreased libido, amenorrhea 


without evidence of superimposed 
infection.” 

Computed tomography is also very 
useful in characterizing the nature of 
any adjacent bony involvement and in 
identifying any subtle areas of bone 
destruction that would suggest the di- 
agnosis of a carcinoma. This is impor- 
tant because a tumor can cause the ob- 
struction of the sinus ostia that results 
in the formation of the mucocele. The 
computed tomographic identification 
of coexisting tumor and mucocele has 
been previously reported.’ 

Calcification within a mucocele is 
rare. It has been previously reported 
that about 5% of mucoceles show mac- 
roscopic calcification, and that rarely 
these calcifications may be dense 
enough to simulate an osteoma on 
plain film.? However, these calcifica- 
tions are described as being peripher- 
ally placed within the wall of the mu- 
cocele. Our review of the literature re- 
vealed no previous case report of a 
mucocele that had multiple gross cal- 
cifications within the mucoid sub- 
stance of the lesion, as seen in this 
case. 

The main differential diagnosis of an 
expansile lesion of the paranasal si- 
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nuses, which has deposits of calcifica- 
tions within it, is of a fibro-osseous le- 
sion such as fibrous dysplasia or ossi- 
fying fibroma. Fibro-osseeus lesions of 
the paranasal sinuses are not uncom- 
mon, accounting for the second largest 
category of nonepithelial tumors of the 
sinuses. Fibrous dysplasia may 
present with monostotic involvement 
of the calvarium or facial bones and 
has very rarely been reported to 
present as an isolated lesion of the 
sphenoid sinus.’ Other fibro-osseous 
lesions of the paranasal sinuses in- 
clude ossifying fibroma and cementi- 
fying fibroma, which are distinguish- 
able only histologically from fibrous 
dysplasia. Fibro-osseous lesions are 
typically expansile and usually have a 
hyperdense or “ground glass” matrix. 
Foci of calcification or ossification may 
be seen within the matrix. Ossifying 
fibroma and cementifying fibroma are 
benign lesions, but sarcomatous trans- 
formation has been reported to occur 
in fibrous dysplasia involving the sphe- 
noid sinus.’ 

In conclusion, a mucocele is the most 
common cause of an expanded sphe- 
noid sinus, but it is, overall, an uncom- 


mon lesion. Because the sphenoid sinus ` 


is clinically inaccessible and because 
the clinical presentation of a sphenoid 
mucocele is variable, the diagnosis is 
primarily dependent on radiographic 
evaluation. Computed tomography 
will demonstrate an expanded sinus of 
variable density, will exclude destruc- 
tive bone changes suggestive of carci- 
noma, and will delineate the extent of 
the process preoperatively. The case 
presented herein describes a previ- 
ously unreported appearance of this 
lesion. 
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Fiberseopic Estimation of 
Vocal Fold Stiffness In Vivo 
Using the Sucking Method 


Shinze Tanaka, MO, Minoru Hirano, MD 


@ We developed a fiberscopic device 
for estimating vocal fold stiffness in vivo. 
A smail plastic tube with a hole in the side 
was connected fo the forceps channel of 
the fikerscope anc used as an aspiration 
tube under consiant negative pressure. A 
basic experiment reveaied that the maxi- 
“mum distance al which the vocal fold was 
_ sucked to the hélesdepended on the stiff- 

ness of thé tissus: A preliminary study was 
conducted with a normal subject and four 
patients: one with sulcus vocalis, one with 
Reinke’s edema, and two with carcinoma. 
The stiffness estimated using this method 
was 3 to 4'¢/cm for the normal vocal fold. 
The stiffness for carcinoma and sulcus vo- 
calis was significantly greater than that of 
normal vocal fold tissue. The stiffness of 
Reinke’s edema did not differ markedly 
from that of normal tissue, 

{Arch Otolaryngol Head Neck Surg. 

1990; 16:72 1-724) 


“tifiness of the vocal fold tissue is 

J an importan’ factor in voice pro- 
duction. It usually increases. in indi- 
viduals with carcinoma and other neo- 
plasms, scar formation, and sulcus of 
the vocal fold. The stiffness of human 
vocal fold has been measured in ex- 
cised lJarynges by some investiga- 
tors." However, measurement in vivo 
has not been possible for technical 
reasons. Isshiki' ased a sucking tube 
for evaluating the plasticity of vocal 
fold mucosa in ar excised larynx. The 
results of his investigation saggested 
that the distanee at which the mucosa 
of the vocal fold was sucked tothe tube 
might. be a goad estimate of the stiff- 
ness. The purposes of this artiele are to 
discuss the sucking method from a 
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theoretical point of view, to present 
results of an experimental study of the 
sucking method, and to show some 
preliminary results of clinical applica- 
tion. 


THEORETICAL BACKGROUND 


The vocal fold is displaced when it is 
depressed or retracted by a small 
force. When the force is removed, the 
vocal fold is replaced. Thus, the vocal 
fold can be regarded as an elastice body 
in terms of biophysics. The simplest 
expression of elasticity is the ratio of 
the force to the displacement. This ra- 
tio is constant for an ideal elastic body 
such as a spring. In this investigation, 
the stiffness is defined as the ratio of 
force to displacement. Table 1 shows 
the stiffness of the vocal fold reported 
in two previous studies with excised 
human larynges. The stiffness varied 
in different conditions of muscle con- 
traction and between the reports. 
However, the values suggest that the 
stiffness of the normal vocal fold is be- 
low 20 g/em within a small displace- 
ment of the vocal fold. 

When the vocal fold is aspirated at a 
distance, whether or not the vocal fold 
tissue can be sucked depends on the 
aspiration pressure and the distance. 
Figure 1 shows a schematic represen- 
tation of the reaction of the vocal fold 
against suction by a constant negative 
pressure. The vocal fold is expressed as 
an elastic body. If the distance between 
aspiration tube and vocal fold tissue is 
long, the attraction force due to suck- 
ing is very small. In this case, the vo- 
cal fold tissue is not sucked but ap- 
proximated to the place where the 
attraction force is equal to the resto- 
ration force of the tissue (Fig 1, cen- 
ter). As the distance becomes short, 
the attraction force increases. When 
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the distance is. short eneugh for the.’ 


attraction force to be greater than the 
restoration force, the vocal fold tissue 
is sucked to the tube (Fig 1, bottom). 
Thus, the maximum distance at which 
the vocal fold tissue is: sucked de- 
creases as the restoration force in- 
creases. Since the restoretion force is 
proportional to the stiffness, the max- 
imum distance becomes short as the 
stiffness of vocal fold tissue increases. 
Therefore, the longest distance at. . 
which the vocal fold tissue is sucked to- 
the aspiration tube can bea good index 
of stiffness. It will be called the maxi- 
mum suction distance in this article. 
For application of the sucking” 
method to clinical examination, the 
following problems should be ad- 
dressed: (1) What area of the vocal fold 
tissue is attracted by sucking? (2) 
What is the relationship between the. 
maximum suction distaace and the, 
stiffness of the vocal fold tissue? (3) Do 
the surface shape of the vocal fold and 
the heterogeneity of stiffness in the 
vocal fold tissue influence the result of 
examination? The first problem can be 
handled in a basic experiment without 
human vocal fold. The second problem 
can be solved with the assumption that 
the stiffness of vocal fold tissue is con- 
stant within the range of small dis- 
placement. These two problems will be 
discussed in the next section. The last 
problem is important clinically, since: 
most pathologic vocal foles are not ho- 
mogeneous in structure. Itis, however, 
difficult to solve, because the relation- 
ship between sucking force and surface 
shape and that between tetal and par- 


tial stiffness are unknown. This- prob- <= 


lem will be discussed further. 


BASIC EXPERIMENT 


The purposes -of the basic: experiment... 
were to determine the effective area of the 
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Fig 1.--Schematic representation of reaction 
gf vocal fold to suction. Top, Suction tube and 
-vacal fold without suction. Center, Suction at 

long distance from the. vocal fold. Bottom, 

Suction at short distance from the vocal fold. A 

“indicates attraction force due to suction; B, 
"restoration force of vocal fold. 


` sueking device employed in the. present 
“study, to relate the maximum suction dis- 
tance to attraction force, and to determine 
the relationship between the’ maximum 
-suction distance and the stiffness of the vo- 
eal fold for clinical application: 


Materials and Methods 


As shown in Fig 2, a- plastic tube was 
connected to the forceps channel of.a fiber- 
scope (Pentax FNL-K1). The diameter of 
~ the tube was 1.6 mm, and it had a hole 1.0 
“mm in diameter at the side wall. The tip of 
< the tube was: closed. The direction qf the 
“hole was parallel tothe direction of the 

bend of the fiberscope tip. The: forceps 
channel was connected to an-aspirator. The 

= aspiration pressure was kept constant at 


Table 1.— Stiffness of Human Vocal Fold in the Mediolateral Direction 


Displacement, 
mm Force, g 


Condition of Vocal Fold 


Stiffness 
g/cm 





Without muscular activity” 


0.13 1.3 





0.74 3.7 





With ericothyroid muscle contraction” 





3.47 17.3 





Not describedt. 
* Calculated from experimental data by Hirano." 





1 
2 
1 1.26 12.6 
2 
1 


1.74 + 0.42 17.4 = 4.2 





+Calculated from experimental data by Kaneko et al? for seven subjects. Data tor force and stiffness are 


means t SDs. 


Fiberscope 








Forceps Channel 














Direction of Hole 


Direction of Bend of Fiberscope 


Fig 2.— Suction tube connected to fiberscope. 


—400 mm Hg when the hole was opened. 
To measure the attraction area and force, 
cylinders of various diameters and weights 
were sucked against gravity with this 
equipment. Each cylinder was made of pa- 
per, placed on a horizontal plate, and sucked 
from above. The diameter of the cylinder 
was 3 mm, 5mm, or 7mm. The weight of the 
cylinders ranged from 5 to 100 mg for each 
diameter. The maximum. suction distance 
was measured three times for each cylinder 
and the average value of the three mea- 
surements was adopted. In this experiment, 
the weight of the cylinder was equal to the 
attraction force of suction at the maximum 
suction distance. From the relationship be- 
tween the weight and the maximum suction 
distance, the relationship between the stiff- 
ness of vocal fold tissue to be investigated 
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and the maximum suction distance was 
theoretically calculated. 


Result 


Figure 3 shows the relationship between 
the maximum suction distance and the 
weight of the cylinder for different diame- 
ters of cylinder. The longest distance was 2 
mm, which was obtained for the lightest 
cylinder (10 mg). The shortest distance was 
0.3mm, obtained for the heaviest cylinder 
(95 mg): There were no significant differ- 
ences in relationships between distance and 
weight among the three different diameters 
of the-cylinder. Thus, the attraction force 
caused by sucking with this device was sup- 
posedly concentrated within a circle 3mm 
in diameter. A regression curve was caleu- 
lated from the values of distance and 
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Distance, mm 


Weight, mg 


Fig 3.—Relaticnship between weight of cylinder and maximum suction 
les, diamonds, and crosses indicate cylinders 3, 5, and 


distance, Tria 








Maximum Suction Distance, mm 


80 100 


distance. 


7 mm in diarnemer, raspectively, A regression curve is drawn. 





Fig 5.-~A pairof images immediately before 
(top) arid afier (bottorn) the voval fold tissue 
was sucked. Duration between images was 
0.033 secomdis 


weight. It indicated that the product of the 
weight of the cylinder and the maximum 
suction distance raised to the 18th power 
was constant. mother words, the attraction 
force of suction Was inversely related to the 
distance fron» the tube raised to the 1.8th 
power. : : 

Assuming taat the stifness of vocal fold 
tissueds constant in the range of displace- 
ment of 2 mom or less, the relationship be- 











Sucking Tube 


Adsorbed 
Vocal Fold 











Fig 6.—Measurement of maximum suction 
distance (D) by superimposing the two images 
in Fig 5. Angie and magnifying power of D was 


_ determined by the location of the suction hole 


and the field of scope (F). 


tween the maximum suction distance and 
the vocal fold stiffness can be determined 
from the regression curve. As the regres- 
sion curve shows the attraction force at a 
distance and the restoration force is given 
by the stiffness and the displacement from 
this distance, the stiffness in which the res- 
toration force equals the attraction force at 
any displacement is determined. In this 
stiffness, the distance is the maximum suc- 
tion distance. Figure 4 shows the relation- 
ship between stiffness and maximum suc- 
tion distance obtained in this way. 


PRELIMINARY CLINICAL 
APPLICATION 
Method 


We used the same equipment as in the 
basic experiment (Fig 2). Following surface 
anesthesia of the nasal cavity, pharynx, and 
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Stiffness of Vocal Fold, g/cm ; 
Fig 4.—Relationship between vocal fold stiffness and maximum suction. 
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larynx, the fiberscope was inserted through 
the nose into the larynx. The object lens of 
the fiberscope was connected to a video 
camera (Hitachi DK-5050} and the move- 
ment of vocal fold tissue caused by suction 
was recorded on videotape with a video te- 
corder (Sony VO-5800). Centrolling the 
bend of the tip of the fiberscape, the hole of 
the tube was approximated tw the vocal fold 
edge at a right angle. The velocity of the 
approximation was kept as iow as possible 
so that the approximation could be distin- 
guished, on video image, from the move- 
ment of the vocal fold caused by sucking. A 
pair of video images, one taken immediately 
before suction of the vocal fold and the 
other immediately after the suction; was. 
obtained with a video printer (Hitachi VY- 
100). Figure 5 shows a pair of video images _ 
obtained in this way. Superimposing: the 
two images, the maximum suction distance 
was determined as indicated in Fig 6. 

A normal adult subject and four patients 
with various lesions of the wocal fold were 
examined, i 


Results 


Table 2 indicates the maximum. suction... 
distance and the stiffness for each subject: 
The stiffness wag estimated from the max- 
imum suction distance and the relationship 
between distance and stiffness shown in Fig < 
4. In a normal subject, the stiffness denoted 
the value from 3 to 4. ¢/em at che middle and 
posterior third of the membranous vocal 
fold. This value roughly agreed with the 
value obtained for an extised human vocal 
fold shown in Table 1. In a tase of Reinke’s” 
edema, the stiffness of the lesion was al- 
most the same.as that in the normal sub- 
ject. The patient with suleas vocalis and: 
those with glottal carcinoma. had signifi- 
cantly higher stiffness of the lesion. Even at. 
the unaffected portion of the vocal fold, the 
stiffness was slightly greater in the cases of 











Table 2.—Maximum Suction Distance and Stiffness by Subjects 











Location of Maximum Stiffness, 
Subject Age, y/Sex Examination Distance, mm gem 
Normal 58/M Middle of membranous vocal fold 0.74 



























































Sulcus vocalis 61/M_ Affected portion 0.33 >20 
` EER ‘Unaffected portion 0.60 a 6.7 
Reinke's edema 37/M Aflected portion 0.79 
Glottal cancer (T1b) 62/M Affected portion 0.32 
Unaffected portion i 065 
Glottal cancer (T3) 58/M Affected portion “0.33 >20 





suleus and carcinoma than in the normal 
subject. 
COMMENT 
Significance of Fiberscopic 
Estimation of Vocal Fold Stiffness 
A large glottal gap, an abnormal 
mass on the vocal fold, and a marked 
increase or decrease in stiffness of the 
vocal fold tissue can cause disturbed 
voice production, as reported by some 
researchers.’ Among them, the exist- 
ence of gap or mass is easily confirmed 
with laryngoscopy or laryngeal fiber- 
. scopy. In contrast, the increase in stiff- 
` ness cannot always be estimated with 
< visual examination. Stroboscopy is a 
“useful examination to estimate the 
stiffness of vocal fold lesions.’ The 
stroboscopic information, however, is 
qualitative. 

Experimentally, the stiffness of the 
vocal fold tissue has been quantita- 
tively measured in excised human 
larynges as described previously. The 
method was based on the direct mea- 
surement of vocal fold displacement 
under weight. It cannot be applied to 
measurements in vivo. The fiberscopic 
device with the sucking method em- 
ployed in this study has a great ad- 
vantage in measurements of vocal fold 
stiffness in vivo. This advantage re- 
> sultsfrom the following factors: (1) the 

‘small size of the suction tube, which 
easily reaches the vocal fold; (2) a 
slight reflective movement of the vocal 
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fold before the vocal fold tissue is 
sucked to the tube; (3) a side hole in the 
suction tube, which creates suction of 
the vocal fold tissue at a right angle; 
and (4) utility of a video printer for 
analyzing the fast movement of vocal 
fold tissue during suction. 
Measurements of the stiffness of the 
vocal fold tissue in normal and varying 
pathologic conditions will provide im- 
portant information to investigate the 
mechanism and dynamics of vocal fold 
vibration in normal and disease states. 
They may provide clinically relevant 
information, including an estimate of 
the extent of scar formation and 
subepithelial carcinomatous invasion. 


Accuracy of Examination 


There are some factors that influ- 
ence the accuracy of fiberscopic esti- 
mation of stiffness. These factors can 
be classified into four categories: (1) 
those related to the direction and 
range of suction force, (2) those related 
to the surface shape and heteroge- 
neous stiffness of vocal fold tissue, (3) 
those related to the estimation of stiff- 
ness from the maximum suction dis- 
tance, and (4) those related to the 
accuracy in determining the exact 
location for measurement on the pre- 
suction fiberscopic image. 

As for the direction and range of 
suction force, we clarified that the suc- 
tion force was concentrated within a 
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circle 3mm in diameter when asuction 
hole 1 mm in diameter and an aspira- - 
tion pressure of 400 mm Hg were 
applied at a right angle. The range of 
suction force may differ for different 
sizes of the suction hole, for different 
aspiration pressure, and for different 
angles. Since the suction force acts 
only on the surface of the vocal fold, 
the shape of the surface and the heter- 
ogeneity of stiffness of the voeal fold 
tissue influence the results of the suck- 
ing method. When the surface of the 
vocal fold is uneven, the portion of the 
vocal fold nearest to the suction hole is 
most strongly attracted. An increase 
in stiffness of deeper layers of the vo- 
cal fold may shorten the maximum 
suction distance and increase the value 
of estimated stiffness. Further studies 
are necessary to solve this problem. 

To estimate the stiffness from the 
maximum suction distance, it was as- 
sumed that the stiffness was constant 
within a small displacement of vocal 
fold tissue in this study. The range of 
displacement in which the stiffness is 
constant should be determined in the 
future. As for the location of measure- 
ment on the presuction image, it was. 
accurately determined by-superimpos- 
ing the presuction and postsuction im- 
ages and by observing motion images 
closely and repeatedly. 

Given all these possible factors that 
ean influence the accuracy of estima- 
tion, the results of the preliminary 
studies with living human subjects 
were within a reasonable range: the 
estimated stiffness of normal vocal 
fold roughly agreed with the results of 
some studies with excised larynges, 
and the estimated stiffness of glottal 
carcinoma and sulcus vocalis was 
greater than that of normal vocal fold. 
The suction method, therefore, will be 
a useful technique in estimating the 
stiffness of the vocal fold in vivo. 
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Epiglottic Dysfunction After 


Isocyanate Inhalation Exposure 


LT d, Hugh Sales, MC, USNR, LCDR Kevin S. Kennedy, MC, USNR 


Ce Epigiottic dysfunction due to environ- 
mental exposure is a well-known entity. 
The most common causes of epigiottic 
dysfunction: inctude trauma (thermal, 
‘chemical, and blunt), infection, allergy, 
‘neoplasm, and neurologic. disorders. We 
report an unusual case of epiglottic dys- 
function due to isocyanate inhalation ex- 
posure and review the literature concern- 
“ing this subject. Following inhalation ex- 
posure to diphenyimethane diisocyanate, 
-our patient developed persistent repeated 
-airway obstruction during inspiration. Fi- 
‘beroptic rhinolaryngoscopy showed that 
the epiglottis obstructed the glottic airway 
during eachinspiratory cycle. The epigiot- 
tic dysfunction “was also well demon- 
strated by barium. contrast cineradiogra- 
phy. Total enigicitectomy resulted in res- 
olution of ‘the patient’s upper airway 
obstructive symptoms. Histologically, 
marked inflammatory changes of the epi- 
glottis were noted, including:a focal infil- 
trative pattern, focal fibrosis, edema, and 
reactive changes: 
{Arch Otolaryngol Head Neck Surg. 
1990; 116:725-727) 


piglottic dysfunction due to envi- 
ronmental exposure is a well-de- 
scribed entity. The most common 
causes of epiglottic dysfunction in- 
clude trauma (thermal, chemical, and 
blunt), infection, allergy, neoplasm, 
and neurologic disorders. Due to the 
strategic location of the epiglottis at 
the junction of the airway and the di- 
gestive tracts, epiglottic dysfunction is 
an important and potentially life- 
threatening problem. 


REPORT OF A CASE 


A 34-year-old previously healthy man 
was admitted to another hospital with 
symptoms of dull, nonradiating left precor- 
dial chest discomfort, left upper quandrant 
pain, nasal congestion, fever, nausea, and 
vomiting that had started the day before 
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presentation. He was a nensmoker and de- 
nied any history of respiratory illness, 
asthma, allergic rhinitis, or other atopy. 
Physical examination, on initial presenta~ 
tion, revealed a diaphoretic man with a 
temperature of 39°C orally and normal 
findings on lung and cardiac examinations. 
Admission laboratory studies, including 
electrocardiography, chest. roentgenogra- 
phy, complete blood cell count, chemistry 
survey profile, and urinalysis, disclosed no 
abnormalities. The discharge diagnosis af- 
ter treatment with ampicillin sodium and 
supportive care was noncardiac chest pain 
probably secondary to pleuritis following a 
viral illness. The patient wag followed up on 
an outpatient basis and treated for his 
chronic pleuritic chest pain and shortness 
of breath with indomethacin: before being 
referred to the Pulmonary Medicine Clinic 
at our hospital. On evaluation by the Pul- 
monary Medicine Department 4 months af- 
ter his initial admission, he continued to 
have chronic dry cough, shortness of breath 
on exertion, intermittent chest tightness, 
and pleuritic chest pain. During this pul- 
monary evaluation, it was discovered that 
he had begun working with an isocyanate 
compound 1 week before his original ad- 
mission to the other hospital. His job in- 
volved making award plaques with a- poly- 
urethane coating resin containing 65% 
diphenylmethane diisocyanate and 35% ar- 
omatic hydrocarbons. He also complained 
of an unusual “clicking” souad on inspira- 
tion, aSsociated with partial airway. block- 
age that had been present since. 1 month 
after his original exposure. He was noted to 
have wheezing at that time aad was treated 
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Fig 1.—Barium contrast cineradiograph indi- 
cating epiglottic closure of glottis during inspi- 
tation. 


with bronchodilators, A diagnosis of isocy- 
anate-induced asthma was made. The pa- 
tient continued to have upper airway click- 
ing with inspiration and was referred to the 
Otolaryngology-Head and Neck Surgery 
Clinic for evaluation. Examination with the 
flexible fiberoptic rhinolaryngoscope, 5 
months after the initial exposure, revealed 
an epiglottis with redundant margins and a 
rather rigid character from superior to in- 
ferior. It moved posteriorly and inferiorly 
and would obstruct the laryngeal inlet with 
each inspiration. The epiglottic dysfunction 
was also well demonstrated by barium con- 
trast cineradiography (Fig 1). This demon- 
strated that the epiglottis would “flop” 
posteriorly with each inspiration so that. 
the tip was adjacent to the posterior pha- 
ryngeal wall. A similar motion was noted 
with swallowing. A total epiglottectomy 
was performed 6 months after exposure us- 
ing direct microlaryngoscopy and microdis- 
section instruments in conjunction with the 
carbon dioxide laser. A forceps was used to 
hold the tip of the epiglottis posteriorly as 
the carbon dioxide laser was used to remove 
the epiglottis at its base. Histologically, 
marked inflammatory changes of the epig- 
lottis were noted, including marked lym- 
phoid hyperplasia with multiple follicular 
reaction (Fig 2). The patient recovered from 
the epiglottectomy uneventfully, and this 
resulted in resolution of the his upper air- 
way obstructive symptoms. Barium con- 
trast cineradiography, performed 3 ntonths 
postoperatively, confirmed the resolution of 
the intermittent airway obstruction and 
did not reveal episodes of aspiration. The 
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Fig 2.—-Epiglottectomy specimen demonstrating reactive lymphoid hyperplasia (hematoxylin- 


eosin, original magnification X40). 


patient’s pulmonary symptoms have per- 
sisted. 


COMMENT 


Isocyanates are phosgenated pri- 
mary amines with active NCO groups: 
monocyanates have one NCO group; 
diisocyanates, two; and polyisocy- 
anates, three or more. Polyurethane 
products are polymers resulting from 
the combination of chemicals contain- 
ing two highly reactive isocyanate 
groups with a polyol in a polymeriza- 
tion reaction. Today there are a wide 
range of products that contain poly- 
urethanes. Examples include paints, 
lacquers, varnishes, shoe soles, furni- 
ture, models, pillows, and packaging 
materials.’ 

The first clinical report of health- 
related problems associated with iso- 
cyanate exposure was published in 
1951. Since that time, several reports 
have documentated that prolonged ex- 
posure to isocyanates can lead to seri- 
ous long-term problems.** 

Reactions to isocyanates are usually 
categorized as toxic or asthmatic. The 
toxic effects are associated with higher 
concentrations or more prolonged ex- 
posure. It has been noted that the toxic 
reactions usually require a concentra- 
tion of greater than 0.5 ppm and influ- 
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ence nearly all individuals exposed. 
The exposure is often the result of an 
accident or poor safety precautions re- 
sulting in a high degree of contact. The 
injuries frequently include pulmo- 
nary, ocular, and dermatologic abnor- 
malities. 

The asthmatic effects are heralded 
by eye, nasal, and pharyngeal irrita- 
tion. This may be followed by chest 
tightness, wheezing, and dyspnea 
shortly after exposure. Symptoms are 
usually associated with headaches, 
nausea, and vomiting if the exposure 
was significant. Coughing and wheez- 
ing are often worse in the evening, af- 
ter leaving work, and this may lead to 
failure of the patient or the medical 
practitioner to relate the problem to 
the work environment.’ 

Initial examination may reveal 
wheezes or rhonchi with various 
ranges of intensity. Chest roentgeno- 
grams are commonly normal or show 
mild, patchy infiltrates and increased 
lung markings. The initial diagnosis is 
frequently bronchitis, broncheolitis, 
pneumonitis, or asthma.‘ 

Some of the exposed individuals ap- 
pear to become sensitized since they 
suffer asthmatic-type reactions on re- 
exposure, even to extremely low 
concentrations. Although the de- 
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crease in ventilatory capacity noted 
during these -exposures is usually 
short-lived, long-term changes in ven- 
tilatory capacity have been reported? 

“Nonrespiratery health effects 
“mainly include skin sensitization and 
“direct irritative skin and mucous 

membrane reactions, Direct contact 

with the eye causes severe irritation of 

the conjunctiva and cornea, which can 
` Jead to permanent damage. There has 

been no evidence, to date, that isocy- 
< anates cause neurologic sequelae or 
that they are carcinogenic! 

Our literature review failed to re- 
veal a-previous report of epiglottic 
dysfunction. This dysfunction may be 
the result ofei( her direct irritation or 
on such as noted with 
ations. Histologic ex- 
amination revealed. chronic inflamma- 
tory infiltr the submucosal ar- 
eas, as well as focal fibrosis in the mu- 
_ cosa and submucosa. This picture, 
combined with the decrease in flexi- 
_. bility of the epiglottis noted on exam- 
-ination and contrast cineradiography, 
suggests asevere and apparently irre- 
versible change in the epiglottis. It ap- 
peared that the movement of the stiff- 
ened epiglottis was.at the mercy of the 
airstream and movement of secretions 
_asit flopped back and forth on the pet- 

iole. The patient experienced frequent 
episodes of severe coughing paroxysms 
(with and without eating and drink- 
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ing), which were consistent with minor 
episodes of aspiration. This would sug- 
gest that the epiglottis no longer effi- 
ciently served its protective function 
for the glottis. 

Diagnosis of isocyanate sensitivity 
remains a problem, since there is no 
definitive test available. The best 
available method of testing for reac- 
tivity to isocyanates is an inhalation 
challenge test. This is somewhat risky 
and should be performed only at spe- 
cialized centers. It involves exposure to 
increasing concentrations of isocy- 
anates on successive days, while lung 
function is monitored throughout the 
rest of the day and night.” This should 
not be performed unless the results of 
the test wil significantly improve the 
management of the patient. 

Some authors have attempted to 
demonstrate specific IgE antibodies to 
isocyanates, but, to our knowledge, no 
commercially available indicator of 
this association exists. It has been 
demonstrated that there is no associa- 
tion between sensitivity to isocyanates 
and total IgE level.’ 

The main treatment for the asth- 
matic-type reactions remains preven- 
tion. Provision must be made for ef- 
fective removal of isocyanates from 
the breathing environment of exposed 
workers. First aid measures after ex- 
posure should include immediate re- 
moval from the contaminated area and 
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application of supplemental oxygen to. 
dyspneic victims. Hospitalization may 
be necessary. There is no satisfactory 
treatment presently available for iso- 
cyanate-related asthma. 
Prophylactic measures available to: 
avoid bronchoconstricties after inha- 
lation exposure include the use of cro- 
molyn sodium prior to the work shift 
or administration of theophylline or 
§-adrenergic agonists... These- mea- — 
sures did not appear toaffect the epi- 
glottic dysfunction portion of our pa- 
tient’s condition. 


CONCLUSIONS 





























Pulmonary dysfunction after isocy- 
anate exposure is a well-documented 
entity. Adequate steps should be taken 
to avoid prolonged exposure to these 
substances. We have reported a case of 
epiglottic dysfunction that began after 
inhalational exposure tc isocyanates 
and accompanied isocyanate-induced 
asthma. Total epiglottectomy resulted 
in satisfactory resolution of the pa- 
tient’s upper airway dysfunction and 
recurrent aspiration episodes. The ep- 
iglottectomy appeared to have ‘no ef- 
fect on his asthmalike symptoms. 
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; Melkersson-Rosenthal Syndrome 


Michael R. Orlando, MD, James S. Atkins, Jr, MD 


è Melkersson-Rosenthal syndrome is a 
rare condition, classically associated with 
atriad of facial and/or lip edema, fissured 
tongue, and relapsing facial palsy. This ar- 
ticle offers a review of the literature and 

presents two cases of Melkersson- 
Rosenthal syndrome associated with ele- 
vated serum levels of angiotensin convert- 
ing enzyme in two patients of Thai de- 
scent. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:728-729) 


M elkersson-Rosenthal syndrome 
(MRS) is a distinct and rare 
otolaryngologic disorder occurring 
frequently between the second and 
fourth decades of life, with primary 
manifestations of relapsing unilateral 
<- facial paralysis, fissured dorsum of the 
<i. tongue (lingua plicata), and unilateral 
edema of the face and/or lips. The 
male-female ratio is 1.1:1 with no pre- 
dilection to race.” The incidence of the 
syndrome in Europe was found to be 1 
in 2100.° 
The most dominant feature of MRS 
is recurrent, painless, nonpitting 
edema of regions of the face." The 
onset of edema is usually sudden and 
may assume a reddish-brown appear- 
ance. In most cases, it occurs prior to 
facial paralysis"! According to 
New and Kirch,” the tissues involved 
in order of frequency are those of the 
upper lip, cheek, lower lip, nose, eye- 
lids, and alveolar process. Other areas 
of involvement can include the buccal 
mucosa, glottis, palate, sublingual mu- 


«cosa, gingiva, tongue, hands, chest, and 


z buttocks. The edema tends to oc- 
cur at irregular intervals, ranging 
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from weeks to years, and with subse- 
quent attacks, may become perma- 
nent, THs 

Idiopathic lower motoneuron facial 
paralysis is virtually indistinguish- 
able from Bell’s palsy. The paralysis is 
usually recurrent and may be unilat- 
eral or bilateral with involvement of 
all or part of the facial nerve.24*"5"* The 
literature reveals involvement of the 
facial nerve in 30% to 90% of docu- 
mented cases of MRS.*+75 The sev- 
enth nerve palsy tends to present in 
conjunction with facial edema, usually 
with spontaneous recovery, but resid- 
ual facial paresis can occur. 2480228 Ty 
addition, other cranial nerve involve- 
ment may occur, including the oculo- 
motor, optic, auditory, olfactory, glos- 
sopharyngeal, hypoglossal, and tri- 
geminal nerves.*’* 

Completion of the classic triad in- 
cludes lingua plicata, a deep-fissured 
tongue. It is the least consistent find- 
ing of the triad, found in 30% to 77% 
of patients with MRS, while occurring 
in only 0.5% to 5% of the general 
population.**’ The lingua plicata asso- 
ciated with MRS is usually present at 
birth and is commonly an incidental 
finding. 

Melkersson-Rosenthal syndrome is 
also associated with other clinical en- 
tities, including migraine-type head- 
aches, trigeminal neuralgias, otoscle- 
rosis, craniopharyngioma, congenital 
megacolon, syphilis, herpetic erup- 
tions, osteoporosis, malignant lym- 
phogranulomatosis, leukemia, pre- 
menstrual tension, and psychotic 
disorders?47'345.22 Tn addition, con- 
stitutional symptoms such as concom- 
itant elevation of body temperature, 
chills, and salivary and lacrimal gland 
secretory disturbances may be pres- 
ent. 23123 

Klaus and Brunsting™* have de- 
scribed the occurrence of this syn- 
drome in an incomplete or oligosymp- 
tomatic form in which only two of the 
principal manifestations are present. 
In the last 10 years, the literature has 


revealed cases of oligosymptomatic 
MRS in which only one of the principal 
manifestations of the triad was 
present2*>* The most frequent oligo- 
symptomatic form was found to be 
Meischer’s granulomatous cheilitis. 
Diagnosis was confirmed in all cases by 
biopsy of the edematous region with 
the classic pathologie findings of 
perivascular and paravascular aggre- 
gations of lymphocytes, plasma cells, 
and histiocytes and the presence of 
noncaseating epithelioid cell granulo- 
mas with multinucleated giant cells in 
an edematous connective tissue. 


REPORT OF CASES 


Case 1.—A 54-year-old Oriental woman, 
first generation Thai descent, presented to 
Wilford Hall US Air Force Medical Center, 
Lackland Air Force Base, Tex, with recur- 
rent incomplete right facial paralysis, right 
facial and lip swelling, and unilateral right 


frontotemporal headaches. These episodes `; 


originally occurred when the patient was 
approximately 30 years of age, with recur- 
rent facial paralysis occurring approxi- 
mately every 1 to 3 years. Right facial and 
lip edema originally preceded the onset of 
the facial paralysis but, after recurrent ep- 
isodes, had become persistent. The patient's 
medical history was significant only for in- 
sulin-dependent diabetes mellitus of 10 
years’ duration. Physical examination re- 
vealed distinct asymmetric swelling of the 
right side of the face, eyelids, and upper lip; 
incomplete right seventh nerve paralysis 
with sparing of the marginal branch; and a 
deep-fissured dorsum of the tongue. The 
findings of cortical audiometry, Schirmer’s 
test, computed tomography of the temporal 
bones, and roentgenography of the chest 
were normal. Laboratory data included an 
elevated erythrocyte sedimentation rate of 
35 mm/h (normal, 0 to 30 mm/h) and a se- 
rum angiotensin converting enzyme level of 
34 U/L (normal, 10 to 80 U/L). Results of 
the remainder of the laboratory studies, 
including the serum calcium level, were 
within normal limits. 

The patient was observed initially on a 
daily basis without treatment, and 6 weeks 
after initial presentation, complete recov- 
ery of right seventh nerve function was 
noted. Convalescent serum assay 3 months 
after initial presentation revealed that the 
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angiotensin converting enzyme level was 
normal (18 U/L). 

CaSE Z.A 13-year-old Oriental boy, sec- 
ond generation Thai descent, presented to 
Wilford Hall US Air Force Medical Center 
with the third. episode of incemplete uni- 
lateral facial paralysis associated with fa- 
cial and lip edema, His parents stated that 
this was the:third episode over a 5-year pe- 

“ried, occurring twice on the left side of the 
face and once on the right. The patient had 
no. significant medical history. Physical 
examination revealed an incomplete left- 
sided seventh terve paralysis of all 
branches, obvious feft facial and lip edema, 
and lingua plieata. An audiogram revealed 
an absent left stapedial reflex and rollover 
on the left. Results of the Schirmer test, 
cortical audiometry, computed tomography 
of the temporal bones, and réentgenogra- 
phy of the chest were all within normal 

limits, Laboratory studies revealed an ele- 
vated serum: angiotensin converting en- 
zyme level of 138 U/L (normal, 8 to 52 U/L). 
Results of the remainder of the laboratory 
studies, including the erythrocyte sedimen- 
tation rate and the serum calcium level, 
were within normal limits, 

This patient was initially observed as an 
outpatient on a daily basis, and a therapeu- 
tie regimen: of oral prednisone (150 mg/d 
for 10 days} was begun. Complete recovery 
of seventh nerve function was observed 
4 weeks after presentation. Convalescent 

assay of angiotensin converting enzyme 
«8 months later revealed that the level was 
42 U/L (normal, 8 to 52 U/L). 


COMMENT 






The exaet cause of MRS remains un- 
known. Theories identify infectious 
(bacterial or viral), neurotropic, aller- 
gic/immunologic, and genetic pro- 
cesses as possible causeg.244!1192628 The 
syndrome’s uncertain pathogenesis, 
coupled with its rarity and oligosymp- 
tomatic ferms, makes its diagnosis 
difficult. Clinieal presentation, along 
with the aid of pathologic assessment, 
is, to date,the only means of obtaining 
a diagnosis. Presented herein are two 
cases of this syndrome, both with the 
classic clinical triad of MRS. Labora- 
tory assays revealed that the serum 
angiotensin converting enzyme level 
was elevated in both cases. 

In addition to a complete history and 
physical examination, topognostic 
studies of seventh nerve function 
should be obtained as indicated, along 
with a computed tomographic scan of 
the temperal bones. Further studies 
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should be tailored to the individual 
patient’s clinical presentations. Labo- 
ratory evaluation should include an 
acute and convalescent assay of an- 
giotensin converting enzyme. The an- 
giotensin converting enzyme level has 
been documented to be elevated in sev- 
eral types of pulmonary disease, in- 
cluding chronic bronchitis, emphy- 
sema, carcinoma of the bronchus, 
bronchial asthma, and cystic fibrosis. 
Elevation of the angiotensin convert- 
ing enzyme level has also been docu- 
mented in sarcoidosis, severe diabetic 
retinopathy, Gaucher’s disease, and 
granulomatous conditions, including 
Hodgkin’s disease, biliary cirrhosis, 
tuberculosis, and MRS." Angioten- 
sin converting enzyme levels have been 
documented to parallel clinical 
changes in sarcoidosis and MRS. 

This syndrome is usually self-lim- 
ited, with relapsing seventh nerve 
paralysis and facial and/or lip 
edema.?*8*!.'6 However, after repeated 
episodes of this disorder, the facial 
and/or lip edema can become chronie 
and may be replaced by fibrous tissue. 
Treatment of MRS should be aimed at 
the facial paralysis and associated 
edema 24:79:11. 16-18 

In both of our patients, the angioten- 
sin converting enzyme level returned 
to normal during convalescence. Only 
recently has a correlation been estab- 
lished between serum levels of an- 
giotensin converting enzyme and 
MRS." We hope that in the future, the 
use of this laboratory assay will aid in 
the diagnosis of this rare disorder. 
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Percutaneous Endoscopic Gastrostomy 


as a Standard Procedure 


: in Head and Neck Surgery 


dan A, Roukema, MD, PhD; Christiaan van der Werken, MD, PhD; Job R. Juttmann, MD, PhD 


è Adequate nutritional supportis essen- 
/.tialin patients with head and neck cancer, 
especially if extended oropharyngeal sur- 
-gery is indicated. Enteral nutrition is an ef- 
«fective and safe alternative to parenteral 
nutrition, but the use of nasogastric tubes 
has several disadvantages in these pa- 
tients. We describe our experience with 
percutaneous endoscopic gastrostomy as 
| a standard procedure prior to surgical re- 
“section in patients with head and neck 
cancer. 
{Arch Otolaryngol Head Neck Surg. 
1990; 116:730-73 1) 


ie ‘Patients with malignant neoplasms 

of the oral cavity and oropharynx 
present special nutritional problems 
“because they often have a history of 
“excessive smoking, dietary indiscre- 
“tions, and alcohol abuse. Malnutrition 
may be compounded by the anatomic 
~ Tocation of the cancer resulting in ob- 
struction or pain on deglutition. Ade- 


-> quate nutritional repletion is of ut- 


“most importance in these patients 
before and after surgery. Enteral nu- 
trition via feeding tubes is a very 
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effective, inexpensive, and safe alter- 
native to total parenteral nutrition. 
Nasogastric tubes, however, are unsat- 
isfactory because they often cause na- 
sopharyngeal ulcerations and gastro- 
esophageal reflux, complications that 
should be avoided, especially in pa- 
tients recovering from extended and 
reconstructive oropharyngeal sur- 
gery.! 

We describe our experience with 
percutaneous endoscopic gastrostomy 
(PEG) asa standard procedure prior to 
surgical resection of oropharyngeal 
cancer. Percutaneous endoscopic gas- 
trostomy is a well-accepted procedure 
that allows enteral nutritional support 
in patients who are unable to swallow 
after cerebral trauma or extended 
head and neck cancer.’ In the second 
group of patients, this procedure is oc- 
casionally used during radiotherapy or 
to relieve patients with poor chances of 
survival?‘ Our extensive experience 
with a low complication rate of PEG in 
patients with neurologic disorders 
convinced us to use PEG as a standard 
procedure in patients with oropharyn- 
geal malignancy prior to resection of 
their cancer.’ 


PATIENTS AND METHODS 


Between 1986 and 1988 we performed 
PEG in 100 patients for various reasons 
(Table). In patients with severe neurologic 





impairment, multiple trauma, or respira- 
tory failure, a tracheostomy was usually 
performed in combination. In 10 consecu- 
tive patients selected for extensive orophar- 
yngeal cancer surgery, PEG was performed 
under general anesthesia as the first step of. 
the surgical procedure. a 
Seven patients had carcinoma of the 
tongue with regional extension and three 
patients had carcinoma of the floor of the 
mouth. Various techniques of PEG have 
been described.’ We initially used the in- 
troducer technique, fixing the stomach to 
the abdominal wall only by a Foley cathe- ` 
ter. Because intra-abdominal leakage oe- 
curred. in two patients because of a deflated 
balloon, we decided to add another gas- 
tropexia: after introduction of the gastro- 
scope, the appropriate side for gastrostomy 
was indicated by diaphanoscopy. Under en- 
doscopic control, the stomach first was 
fixed to the abdominal wall by Dennison 
strings (Figs 1 and 2).* Three of these 
strings were placed in a triangle shape and 
fixed with a fisherman's lead (Fig 2, C). In 
the center of this triangle a guide wire was 


indications for Gastrostomy 


No. of Patients 















Neurologic impairment 30 
Multiple trauma 26 
Gastrointestinal surgery 14 
Gastrointestinal obstruction 12 
Head and neck surgery 10 
Respiratory failure 8 






Total 
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Fig. i 





Introduced ‘through a needle. Using this 
guide wire; a trocar with a peel-away 
"Sheath was inserted and the trocar removed 
after the plastic sheath had entered the 
“gastric lumen. Through this sheath, a 14F 

silicon Foley catheter was inserted. When 
_ the balloon was filled with water, the sheath 
jas removed anil the catheter fixed to the 
abdominal avall under slight traction. This 
` procedure asually took no more than 15 
minutes. After gastrostomy, surgical treat- 
ment of the orophary ngeal cancer was per- 
formed.. 
Enteral feeding was started the first day 
after surgery. 






RESULTS 

In the first 23 patients, gastrostomy 
was performed without additional fix- 
ation by Dennison strings. Two of 
these patients had intraperitoneal 
leakage because of a deflated catheter 
balloon. Laparotomy was necessary in 
both patients. In all 10 patients with 
head and neck cancer, the described 
technique’ combining gastrostomy 
with gastropexy using Dennison 
strings was applied. The. T-fasteners 
were simply cut about 6 weeks after 
gastropexy and the tube was removed 
at the same time if normal food intake 
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~-Giese-up view of needle with Dennison string. 


Fig 2.—Fixation technique. 








was possible. In 4 patients the PEG 
tube feeding was continued for some 
weeks during postoperative radiother- 
apy. In 1 patient with a large cancer of 
the floor of the mouth there were long- 
lasting postoperative complications 
due to partial necrosis of the myocuta- 
neous pectoralis major flap. This 
woman was discharged from the hos- 
pital 4 weeks after surgery; she man- 
aged PEG tube feeding herself at home 
for 8 more weeks. 


COMMENT 


Feeding by the enteral route pro- 
vides a safe, simple, and economical 
alternative to total parenteral nutri- 
tion. Nasogastric feeding, however, 
has general disadvantages in patients 
after extended oropharyngeal surgery: 
the tube may cause intolerable discom- 
fort with wound healing disturbances, 
reflux esophagitis, and local mucositis. 
The ease of placement and lack of 
complications have made PEG with 
gastropexy a useful alternative. Our 
experience with this procedure in a 
group of 100 patients confirms data 
from the literature.*36’ 
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We recently started to use this ‘techs 
nique as a standard procedure. in pa- 
tients with head and neck cancer 
scheduled for surgery with or without 

postoperative. radiotherapy. 
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Pachyonychia Congenita 


- Manifestations for the Otolaryngologist 


Sheldon P. Hersh, MD 


@ When discovered, leukoplakia of the 
oral cavity is commonly an acquired le- 
sion. Pachyonychia congenitais a member 
`: of a rare group of disorders in which con- 

. genital white lesions of the oral cavity are 
present. Additional findings of note to the 
“otolaryngologist are described as well. 
(Arch Otolaryngol Head Neck. Surg. 
“1990; 116:732-734) 


WJ J hite lesions of the oral cavity are, 
' for the most part, acquired by- 
products of the multitude of events oc- 
curring daily in the oral cavity. Less 
commonly, they may appear as mani- 
festations of either local or systemic 
diseases such as lupus erythematosus 
and others. Rarely encountered is a 
» group of congenital white lesions of the 
oral cavity herein referred to as oral 
genodermatoses. One of these disor- 
ders, pachyonychia congenita (PC), is 
presented along with some of its po- 
~ tential otolaryngologic-head and neck 
manifestations. 

Pachyonychia congenita was first 
described by Jadassohn and Lewan- 
dowsky' in 1906 as an anomaly in 
which dystrophic fingernails and toe- 
nails occurred together with specific 
cutaneous and mucus membrane 
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changes that may first be noted at 
birth or in early childhood. 

The remarkable fingernails (Fig 1) 
in these patients are the sine qua non 
of this disorder. Steiglitz and 
Centerwall’ have found that approxi- 
mately 97% of cases reviewed have 
dystrophic nails with all fingernails 
and toenails being affected. Together 
with marked thickness, these nails 
take on a yellow-brown discoloration 
with pinched margins and an upward 
angulation of the distal tips.’ These 
hyperkeratotic nails can lead to diffi- 
culties in digital dexterity, and cosme- 
sis remains a lingering concern. 

Cutaneous findings. oftentimes re- 
veal plantar and palmar hyperkerato- 
sis in conjunction with hyperhidro- 
sis.“ Follicular keratosis of the exten- 
sor surfaces of the knees and elbows 
may be present. They are usually of the 
acneiform type.*> These keratotic le- 
sions may at times appear on the but- 
tocks and lumbar regions as well’ 
Plantar bullae? secondary to hyper- 
keratosis and hyperhidrosis may be- 
come infected and lead to- additional 
difficulties. 

Gorlin and Chaudhry’ described the 
oral lesions as white, opaque thicken- 
ings of discrete or confluent areas of 
the oral cavity. The entire buceal mu- 
cosa may at times be involved, An.as- 
sociated overgrowth of Candida albi- 


cans has been noted with some of these 
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leukoplakic lesions.’ Angular cheilosis 
has been described as well? The tongue 
may often appear with scalloped edges 
(Fig 2), and may be partially or totally 
covered by a leukoplakic blanket. Aph- 
thous ulcerations of the oral cavity, 
have been noted to occur with PC and 
neonatal teeth have been described in 
a number of affected individuals.?*’ 
A number of other affected sites that 
occur with less frequency include the 
larynx, eyes, teeth, hair, and ears. The 
likelihood of one of these less com- 
monly affected sites being involved 
will depend, for the most part, on the 
pedigrees under study. A rare presen- 
tation in one pedigree may stand out as 
a common finding in another. Gorlin: 
and Chaudhry’ noted the existence of 
white plaquelike lesions involving the 
interarytenoid area of the larynx. 
Cohn et al, in a recent article, de»: 
scribed multiple white lesions involv- 
ing the ventricles, true cords, and sub- 
glottic areas of the larynx. Steiglitz 
and Ceriterwall’ presented a pedigree 
in which laryngeal involvement was a 
common presentation. Some members 
of this pedigree had experienced laryn- 
geal obstruction that ultimately neces- 
sitated tracheostomy. Dystrophic 
changes in the hair and cornea were 
described by. Witkop and Gorlin,’ 
Forslind et al‘ and Steiglitz and 
Genterwall’ In addition, Forslind et 
al‘ made note of the possible presence 
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of thickened tympanic membranes 
with a resultant conductive hearing 
loss. 

Pachyonychia congenita has been 
divided into various types based on 
clinical presentation. Kummer and 
Leos" propose: the following division: 
type 1, symmetrical keratosis of the 
hands and feet along with follicular 
keratesis of the body; type 2, oral leu- 
koplakia in aedition to those findings 
in type 1 (most common); and type 3, 
corneal dyske-atosis plus types 1 and 2 
clinical findings. 

Additional subdivisions have been 
proposed in tke literature but may, in 
fact, be artificial in nature as the sub- 
divisions may represent possible vari- 
ations in phenotypic expression of a 
single disease entity. 


REPORT OF A CASE 


This 45-year-old man was seen in consul- 
tation for a totally unrelated problem. On 
routine otelarvmgologic examination, a 
rather remarkuble-appearing tongue was 
noted (Fig 2), waich obviously ted to further 
questioning. H:s fingernails were remark- 
able as well (Fig 1). He was aware that he 
had some form of genetic illness as his son 
had similar findings. To the best of his 
knowledge, no other family members were 
affected. Permission to obtain a biopsy 
specimen from: the tongue and to obtain 
additional investigations was refused. 





Pathologic Findings 


There do nos appear to be any miero- 
scopic featuresrthat are strictly pathogno- 
monic of PC. A number of the genoderma- 
toses may have histologic features that are 
indistinguishalle from those found in PC? 
Steightz and Centerwall? have found that 
all three germ [ayers may be involved: the 
ectoderm, nails, akin, hair, teeth, and oral 
mucosa; the endoderm, larynx; and the me- 
soderm, joints and laryngeal cartilage. It 
was thus concluded that the histologic pic- 
ture of the disparate sites was essentially 
similar. 

Witkop and Gorlin® performed exfolia- 
tive cytologic analyses of the oral mucosa 
and tongue. They noted that the epithelium 
was acanthotic with uniform intracellular 
vacuolization. Additionally, the intercellu- 
lar bridges wevenot present in the prickle 
cell layer. A marked parakeratosis was in 
evidence, while the stratum granulosum 
was lacking. Gerlin and Chaudhry? ob- 
tainec represeatative biopsy specimens of 
the tongue ane oral mucosa with findings 
similar to those obtained by Witkop and 
Gorlin’ Cohn et al found the ultrastruc- 
















Fig 1.—Hypertrophic fingernail with characteristic upward angulation 3f distal tip. 





Fig 2.—Near total leukoplakic covering of tongue along with scalloped perimeter. 
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i tūre of laryngeal lesions to be identical to 


-= those found in the above studies, Nail path- 


~ “ology*"? seemed. to be confined to the nail 
bed. An abnormal granular layer produces 
~inereased amounts of keratin, which, along 
with a deficient nail bed adhesion, gives rise 
to a thickened elevated nail.” 
Electron-microscopic studies of PC” 
have revealed an increase in the tonofibrils 
of the basal cells. This increase in tonofibril 
density was more evident in the stratum 
spinosum, while intracellular edema was 
present in both the stratum spinosum and 
the granular layer. 


Genetics 


Pachyonychia congenita is transmitted 
as an autosomal dominant with high pene- 
trance and variable phenotypic expres- 
sivity->4 Isolated cases of what appears to 
be an autosomal recessive transmission 
have been reported." A significant history 
of consanguinity has been revealed in these 
recessive cases. 


COMMENT 


As otolarynologists, we are accus- 
tomed to seeing various forms of leu- 
koplakia in the oral cavity. In most 
cases, one can associate these white 


AJDC 


lesions with some form of local or sys- 
temic cause. A rare group of genoder- 
matoses has been described and can, 
for the most part, be easily diagnosed 


if the appropriate history is available. 


No specific laboratory tests or defini- 
tive pathologic criteria are present to 
definitively validate the diagnosis. 
Treatment is essentially symptomatic, 
with the major emphasis placed on 
ameliorating the discomfort, both 
physical and psychological, of the hy- 
perkeratotic skin and nail lesions. As 
the pathologic findings have indicated, 
and the literature has verified, the leu- 
koplakic lesions of the oral cavity do 
not undergo malignant transforma- 
tion. 
References 

1. Jadassohn J, Lewandowsky F, Pachyonychia 
congenita. Iknograph Dermatol, 1906;1:29: 

2, Steiglitz JB, Centerwall WR. Pachyonychia 
congenita (Jadassohn-Lewandowsky syndrome: a 
17-member, 4-generation pedigree with unusual 
respiratory and dental involvement. Am J Med 
Genet. 1983;14:21-28. 

3. Gorlin RJ, Chaudhry DDS. Oral lesions ac- 
companying pachyonychia congenita: Oral Surg. 
1958;11:541-544. 

4. Forslind B, Nylen B, Swanbeck G,Thyresson 


In Other AMA Journals 


Management of Coin Ingestion 
Paul R. Joseph, MD, PC; Jeff E. Sehunk, MD; Howard Corneli, MD; Robert Bolte, MD 
(AJDC. 1990;144:449) 


Pediatrie Coin Ingestion 
Donald L- Foster, MD, FAAP; E. Martin Caravati, MD, FACEP; Newell E. McElwee, 
PharmD (AJDC, 1990;144:449) 


6-Hemolytie Non-Group A Streptococci and Pharyngitis 
Hevio Cimolai; MD, FRCPS; Gregory F. Hayden, MD; J. Owen Hendley, MD (AJDC. 
1990;144:449) 


P Values 


George W. Brown, MD (4/DC’. 1990;144:493-495) 


734 Arch Otolaryngol Head Neck Surg——Vol 116, June 1990 





M, Thyresson N. Pachyonychia congenita; a his- 
tologie and microradiographic study. Acta Der- 
matol 1973;53-211-216, 3 

5. Brigħtman VJ. Red and white lesions of the 
oral mucosa. In: Lynch MA, Brightman Vd, 
Greenberg MS, eds. Burket’s Oral Medicine, Phil- 
adelphia, Pa: JB Lippincott; 1984:241. 

6.. Maser ED. Oral manifestations of pachyony- 
chia congenita, Oral Surg. 1977;43:373-378. 

T: Clementi M, DeStefani EC, Del Rossi -C, 
Avventi V, Tenconi R. Pachyonychia congenita, 
dackson Lawler type: a distinct malformation 
syndrome. Br J Dermatol. 1986;114:367-870. 

8, Cohn AM, McFarlane JR, Knox J. Pachyony- 
chia congenita with involvement of the larynx. 
Arch Otolaryngol. 1976;102:233-235, 

9, Witkop CJ, Gorlin RJ. Four hereditary mu- 
cogal syndromes. Arch Dermatel, 1961;84:104-113. 

10. Kummer L, Loos H. Uber Pachyonychia 
Congenita (Typus Riehl). Wien Klin Wochenschr. 
19856:4174. 

11. Thomsen RJ, Zuehlke MD, Beckman BI. 
Pachyonychia congenita. J Dermatol Surg Oncol. 
1982;8:24-28. 

12, Langford JH. Pachyonychia congenita. 
J Am Podiatr Med Assoc. 1978;68:587-590. 

13. Thomas DR, Jorizzo JL, Brysk MM, Tschen 
JA, Miller J, Tschen EH. Pachyonychia congeni- 
ta. Arch Dermatol. 1984;120:1475-1479, 

14. McKusick VA. Mendelion Inheritance in 
Man. Baltimore, Md: Johns Hopkins University 
Press; 1986:560-561. 

15. Haber RH, Rose TH. Autosomal recessive 
pachyonychia congenita. Arch Dermatol. 1986; 
122:919-923. 

16. Chong-Hai T, Rajagopalan K. Pachyony- 
chia congenita with recessive inheritance. Arch 
Dermatol. 1977;113:685-686. 





Pachyonychia Congenita—Hersh 








Non: igmented Papillary Carcinoma in a 





Black Thyroid Gland 


Steve K. Landes, MD; Williara L. Marsh, Jr, MD; David E. Schuller, MD; 


Mohan. K. Rao, MD; Kim J. Wajda, MD 


+ Acase of papillary thyroid carcinoma 
occurring in a 27-year-old man with black 
thyroid syndrome is reported. The tumor, 
in contrast to the remaining thyroid, was 
not pigmented: The significance and po- 
tential utility of the differential pigmenta- 
tion are. discussed. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:735-7 37) 


T black gross pigmentation of 

the thyroid gland and its associa- 
tion with minoeycline hydrochloride 
administration are well described in 
the pathology literature.'“ Black dis- 
coloration of thyroid epithelium was 
originally described in rats that re- 
ceived minocycline for a period of sev- 
eral weeks.’ This “melanosis” is an en- 
tirely benign ‘process: no avidence of 
significant pathologic consequence has 
been demonstrated. We report a case 
of black thyroid occurring in a 27- 
year-old man, „emphasizing the benign 
nature of this condition anc noting the 
absence of slack thyroid pigment 
within a coine:dental papillary thyroid 
carcinoma. 


REPCRT OF A CASE 


A 27-yeareold white man was referred to 
the Ohio State University Hospital, Colum- 
bus, for follow-up of metastatic thyroid 
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carcinoma. The patient had noted a firm, 
mobile mass in the right side of his neck in 
June 1987. Biopsy of the mass, which was 
2 em in diameter, was performed in Sep- 
tember 1987. The biopsy revealed lymph 
node metastasis of a papillary thyroid car- 
cinoma. The patient was in good health, and 
findings of the general physical examina- 
tion were unremarkable. At follow-up, a 
4-cm healed linear incisional sear was pres- 
ent in the right lateral aspect of the neck, 
several centimeters above the clavicle. The 
thyroid gland was symmetric and without 
discrete palpable nodules. An ill-defined 
“fullness” was noted, however, in the supe- 
rior aspect of the right lobe. No neurologic 
deficit or other evidence of extension of dis- 
ease was demonstrable. Laboratory studies 






revealed that the serum electrolyte levels ` 
and the differential blood cell count were 

normal, as were results of thrroid function 

tests (thyroxine, 129 nmol/L{normal range, 

58 to 148 nmol/L}; triiodothyronine uptake, .. 
0.38 [normal range, 0.30 to 0,40]; and thyro- 
tropin, 1 mU/L [normal range, 0 to 7 mU/ 
LI). Thyroid scan was remarkable for a 
small defect in the upper pole of the right 
lobe. The patient underwent atotal thyroid- 
ectomy in December 1987. The specimen 
was a 3.5 X 2.0 x Li-em uniformly. black 
thyroid gland (Fig 1) with a normal texture 

and contour except for a 0.7-cm, firm, light- 
brown nodule within the superior pole of: 
the right lobe. Histopatholagic examina- 
tion of the nodule revealed a proliferation 
of atypical cells forming pagillae and, in 


Fig 1.—-The thyroid gland is symmetric and free of gross lesions. The tumor, itself, was being sec- 
tioned as this gross photograph was taken. The brown capsule (arrows), normally indistinct from 
the similarly colored thyroid gland, in this case stands out clearly in contrast to the black thyroid 
tissue. 
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Fig 2.—The tumor was composed primarily of 
papillary structures containing cytologically 
abnormal cells (hematoxylin-eosin, original 
magnification X40). 





Fig 3.—-The non-neoplastic thyroid tissue ex- 
hibited large amounts of Fontana-positive pig- 
ment (top) in contrast to the tumor (T), which 
was devoid of pigment (bottom) (Fontana’s 
stain, original magnification X40 [top] and x 16 
{bottom)]). 
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some areas, follicular structures with cyto- 
“Jogie and architectural features diagnostic 
of papillary earcinema (Fig 2). The remain- 
der of the thyroid gland was histologically 
normal exeept-for prominent, black, granu- 
lar pigment inthe cytoplasm of the thyroid 
epithelial cells, within macrophages lo- 
cated in the interstitium, and in the colloid 
substance. The neoplastic cells contained no 
demonstrable pigment (Fig 3). 
COMMENT 
This case represents another exam- 
ple of black thyroid syndrome, which 
has been associated with minocycline 
“administration in all but twe of the 
reported vases.’ Further investiga- 
tion of the patient in this case revealed 
a history of minocycline hydrochloride 
therapy for acnevulgaris: 100 mg twice 
a day from June 1980 to November 
1982. Recent studies have demon- 
strated that the minocycline-associ- 
ated black thyroid pigment has the 
color and chromatographic properties 
of minocycline oxidation products.’ In 
addition, other substances may also 
produce the black pigment, as in the 
Gunn rat and, perhaps, in two cases of 
“idiopathic black thyroid.” The stain- 
ing properties of black thyroid pig- 
ment are those of melanin, although 
there is coincidental accumulation of 
` lipofuscin in epithelial cells of black 
thyroid glands. The pigment in this 
case exhibited histochemical staining 
properties identical to those described 
in the literature: Fontana stain posi- 





tive, labile to melanin bleach, and iron 
stain negative. 

One point of clinical relevance is 
that this condition of black thyroid 
pigmentation, be it a syndrome of 
drug-related, “idiopathic,” or other 
causation, is an entirely benign pro- 
cess. Although encountering an unan- 
ticipated case of striking thyroid mel- 
anosis may be disconcerting, the black 
pigment is a benign anatomical curi- 
osity and in and of itself does not indi- 
cate need for thyroidectomy. 

Of particular interest in this case 
was the complete absence of black pig- 
ment in the neoplastic thyroid cells of 
both the primary papillary carcinoma 
and the lymph node metastasis. The 
striking contrast between nonpig- 
mented tumor cells and intensely pig- 
mented non-neoplastic thyroid tissue 
suggests a basic functional divergence 
between neoplastic and non-neoplastic 
thyroid cells. Cellular metabolic rate 
may represent this “functional” dif- 
ference, since minocycline pigmenta- 
tion is accelerated by thyrotropin 
stimulation and retarded by thy- 
roxine.’ Of interest is the report by 
Wajda et al‘ of a follicular adenoma in 
a black thyroid gland that was in- 
tensely pigmented. This tumor was 
more heavily, or “preferentially,” pig- 
mented relative to the surrounding 
thyroid. The differential pigmentation 
may represent a functional difference 
between normal and neoplastic thy- 
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roid, which reliably (although incon- 
sistently) differentiates tumor from- 
surrounding gland. Such differential 
pigmentation may be useful in provid- 
ing a grossly assessable topographic | ~ 
index of tumor or suspicious, “diver- ; 
gent” areas. 


The authors would like to thank Joel Carl for 
preparation of the photographs and Susan Lee for 
secretarial assistance. 
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è Head and neck manifestations of hu- 
man immunodeficiency virus (HIV) infec- 
tion are common and include diffuse cer- 
vical tymphadenopathy, cutaneous and 
mucosal Kaposi’s sarcoma, mucosal 
herpes simplex infection, upper aerodi- 
gestivetractcandidiasis, andparotidlymph- 
adenopathy and cysts. Recurrent otitis 
media and chronic sinusitis have been 
noted in the pediatric HIV population. We 
describe a patient with HIV-associated 
tonsillar and adenoid lymphadenopathy 
and upper airway obstruction. Pathologic 
analysis of the tonsillar tissue revealed 


= severe lymphofollicular hyperplasia simi- 


lar to that of other lymphoid tissue in HIV 
infection. The importance of symptomatic 
treatment of the airway obstruction is 
stressed. 
(Arch. Otolaryngol Head Neck Surg. 
1990;116:738-740) 
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Patients with human immunodefi- 
ciency virus (HIV) infection de- 
velop an array of head and neck man- 
ifestations during the natural history 
of this disease. Generalized lymphade- 
nopathy with cervical involvement is a 
common finding. However, involve- 
ment of the lymphoid tissue in 
Waldeyer’s ring has rarely been docu- 
mented, This report details the case of 
an adolescent patient with HIV-asso- 
ciated tonsillar and adenoid lymphad- 
enopathy and symptomatic upper air- 
way obstruction. Pathogenesis, differ- 
ential diagnosis, and management are 
reviewed. 


REPORT OF A CASE 


A 17-year-old boy had received multiple 
blood transfusions between 1983 and 1985 
during scoliosis surgery. When one of the 
blood donors was subsequently diagnosed 
with acquired immunodeficiency syndrome, 
the patient was tested and found to have 
HIV antibodies by both enzyme-linked im- 
munosorbent assay and Western blot anal- 
ysis. 

On baseline examination in April 1987, he 
denied symptoms related to HIV infection. 
He had long-standing dyspnea on exertion 
related to severe thoracic deformities. 
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There was diffuse lymphadenopathy and 
bilateral tonsillar enlargement. His HIV 
infection was classified as Centers for Dis- 
ease Control clinical group IV. His CD4 (T 
helper, T4) lymphocyte count was 185/mL 
(normal, 436 to 1894/mL). 

Over the next 9 months the patient’s res- 
piratory symptoms progressed. He had dys- 
pnea and cyanosis on mild exertion and 
used continuous oxygen supplementation 
every night. His tonsillar hypertrophy pro- 
gressed, with the tonsils approximating in 
the midline, and his voice was hyponasal. 
Pulmonary function tests revealed a mixed 
obstructive and restrictive pattern. 

At the time of otolaryngology consulta- 
tion, the patient was in mild respiratory 
distress and required continuous oxygen 
therapy by nasal cannula. Physical exami- 
nation revealed severe kyphoscoliosis, mas- 
sive tonsillar and adenoid enlargement, and 
diffuse lymphadenopathy. There were no 
signs of active tonsil or adenoid infection. 
In July 1988, the patient underwent tonsil- 
lectomy and adenoidectomy. Postopera- 
tively, a posterior nasal pack was necessary 
because of diffuse adenoid bed bleeding. The 
patient received prophylactic intravenous 
injections. of vancomycin hydrochloride 
while the posterior nasal pack was in place. 
The patient remained intubated in the in- 
tensive care unit because of his respiratory 
condition until the pack was removed in the 
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operating room onthe fourth pestoperative 
day. 

Histologicevaluation of the tonsillar and 
adenoid tissae revealed severe follicular 
hyperplasia.. Cultures for serobic and 
“-anaerobie ‘bacteria, fungi, and acid-fast 
- bacteria were negative. 

“o> Postoperatively, the patient has resumed 
his normal activities; he no longer requires 
oxygen therapy, and dyspnea and cyanosis 
oceur only with extreme exerzion. Twelve 
months postoperatively, the results of pulse 
oximetry were significantly improved, and 
pulmonary function tests revealed only a 
restrictive defect related to severe chest 
wall deformity. The CD4 lymphocyte count 
was 300/miL. 
COMMENT 

As of July 1989, there were fewer 
than 400 reported cases of acquired 
immunodeficiency syndrome in adoles- 
cents (ages 13 to 19 years) inthe United 
States; the number of HIV-infected 
adolescents who have not yet devel- 
oped the acquired immunodeficiency 
syndrome is unknown. Our patient 
contracted the HIV infeetion from 
blood transfusions between 1983 and 
1985. It appears that the majority of 
HIV infections in the adoleseent age 
group are transfusion related, often 
affecting hemophiliacs. However, it is 

“possible that sexual transmission and 
intravenous drug-related infections 
may be important in the near future. 

Laboratory assessment of patients 
with HIV infection reveals positive 
antibody tests by enzyme-linked im- 
munoserbent assay and Western blot 
analysis, blood cultures positive for 
HIV, inversion of T-helper-suppressor 
cell ratio, and impaired cellular and 
humoral inmune function? The virus 
is often latent for many years before 
symptoms develop, but 3-year survival 
is rare in symptomatic imdividuals. 
Death usually results from opportu- 
nistic infections, of which Pneumocys- 
tis carinii pneumonia is the most 
common.’ 

The frequent. occurrence of recur- 
rent otitis media and chroric sinusitis 
in HIV-infected children is secondary 
to B-cell dysfunction, with the patient 
being suseeptible to upper airway in- 
fection from Sireptococcus pneumoni- 
ae, Haemophilus influenzae, and other 
upper respiratory tract organisms. In- 
fection with these bacterial agents is 
less common in adult HIY infection, 





because of the production of protective 
antibodies prior to the development of 
immunodeficiency.‘ To our knowledge, 
the role of enlarged tonsils and ade- 
noids in the development of otitis me- 
dia and chronic sinusitis in the pediat- 
ric population has not been docu- 
mented. 

Our patient presented with progres- 
sive dyspnea associated with tonsillar 
enlargement and upper airway ob- 
struction. There was no evidence of 
lower airway involvement in the form 
of P carinii pneumonia. Tonsillar en- 
largement with upper airway obstruc- 
tion has been associated with pulmo- 
nary hypertension, cor pulmonale, and 
right ventricular failure in normal 
children.’ Similarly, our patient’s hy- 
poxia and the obstructive component 
of pulmonary disease and dyspnea at 
rest resolved with tonsillectomy and 
adenoidectomy. The risk of postob- 
structive pulmonary edema must be 
considered in these patients; the use of 
postoperative positive end-expiratory 
pressure will prevent this sequela.‘ 
Bleeding occurred in our patient even 
though the results of preoperative co- 
agulation studies were normal. The 
use of antibiotic prophylaxis is sup- 
ported by (1) the heavy growth of mul- 
tiple microorganisms in normal pa- 
tients who have posterior nasal packs 
and who are not receiving antibiotic 
therapy, and (2) the risk of toxic shock 
syndrome from nasal packs.’ 

Head and neck manifestations of 
HIV infection are common; 41% of pa- 
tients in one series initially presented 
with involvement in this region. The 
differential diagnosis of tonsillar and 
adenoid enlargement in patients with 
HIV should include recurrent bacte- 
rial infection, chronic candidiasis and 
other opportunistic infections, Kapo- 
si’s sarcoma, lymphoma, and benign 
lymphoid hyperplasia. Acute or recur- 
rent bacterial infection is accompa- 
nied by fever, pharyngitis, dysphagia 
with poor oral intake, and tonsillar in- 
flammation with exudate. Neonatal 
HIV infection is associated with im- 
paired humoral immunity and poor 
response to bacterial infections.* Oral 
cavity or esophageal candidiasis is 
present in 31% of HIV infections at 
initial presentation. The remainder of 
patients will develop mucosal Candida 
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infection during antimicrobial ther- 
apy for other opportunistic infections. 
Isolated involvement of “Waldeyer’s 
ring is unusual, and lymphoid enlarge- 
ment due to Candida infection is atyp- 
ical. Consideration of a number of op- 
portunistic infections requires appro- 

priate cultures and stains for aerobic | 
and anaerobic bacteria, mycobacteria, 
viruses, protozoa, fungi, and acid-fast. 

bacteria. i - 

Kaposi's sarcoma in the oral cavity 
is present on initial evaluation in a 
significant number of adults with HIV 
infection” The intraoral sites have a 
characteristic bluish angiomatous 
quality. The palate is the most com- 
mon site, although tonsillar involve- 
ment is not uncommon. Histologie 
analysis reveals the predominant cell 
to be spindle-shaped; it also reveals the 
formation of narrow vascular chan- 
nels. Three distinct patterns have been 
described: (1) predominant spindle 
cells, (2) spindle cell and vascular en- 
dothelial cell mixture, and (3) anaplas- 
tic cells with necrosis. 

Benign enlargement of the adenoids, 
tonsils, or lymph nodes was detected in 
15 of 43 HIV-seropositive patients by 
computed tomography and/or mag- 
netic resonance imaging.’ Pathologic 
evaluation revealed benign follicular 
hyperplasia in eight patients, site un- 
specified. Benign lymphadenopathy 
was uniformly homogeneous in com- 
puted tomographic density and mag- 
netic resonance signal intensity. Ra- 
diographic assessment may provide 
information in distinguishing benign 
enlargement of Waldeyer’s ring from 
malignant lymphadenopathy. 

Changes in lymph nede morpholog- 
ical features described in parotid and 
cervical specimens in patients .with 
HIV infection may be similar to 
Waldeyer’s ring lymphoid tissue in- 
volvement. Several histopathologic 
patterns have been described, inelud- 
ing florid follicular hyperplasia, para- 
cortical hyperplasia, angioimmuno- 
blastic lymphadenopathy, and lym- 
phocyte depletion.’ 

Ryan et al" distinguish between hy- 
perplastic and atrophic histologie pat- 
terns in HIV-associated salivary gland 
lymphadenopathies. The hyperplastic 
pattern consists of lymphoid follicles 
with enlarged germina! centers, which 
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‘are irregularly shaped,. voluminous, 
and coalescent. A diffuse, mixed in- 
_ flammatory infiltrate invades the ger- 
“> minal center. This represents the acute 


pattern of lymphadenitis of HIV in- 


fection. The chronic pattern is charac- 
terized by small, atrophic lymphoid 
follicles, inconspicuous germinal cen- 
: ters, and marked vascular prolifera- 
tion. 
In a recent study, pathologic. speci- 
mens from periparotid lymph nodes 
revealed benign lymphoid hyperplasia 
anda uniform follicular hyperplasia." 
Follicular hyperplasia may suggest 
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the acute phase of the process. This 
may reflect some preservation of im- 
mune status, consistent with the clin- 
ical stage of the patient. 

An association between a rapidly 
enlarging cervical mass and Burkitt’s 
lymphoma was noted in 13 patients 
with HIV infection A subsequent. re- 
port documented a diffuse, large 
eleaved-cell (non-Hodgkin’s) lym- 
phoma involving lymph nodes and 
bone marrow associated with HIV 
infection.” Impaired immune function 
may predispose to malignant lympho- 
mas. 
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CONCLUSIONS 


Our patient presented with upper 
airway obstruction due to HIV-associ- 
ated tonsillar and adenoid lymphade- ` 
nopathy. He tolerated this condition 
poorly because of simultaneous scolio- 
sis-induced restrictive pulmonary dis- 
ease, but he experienced symptomatic 
relief following tonsillectomy and ad- 
enoidectomy. 
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Letters to the Editor 


Adenotonsillectomy 


To the Editor. —Dr David Austin’ is to 
< be commended for his courageous sec- 
ond look at adenotonsillectomy vis- 
-a-vis chronic serous otitis media/re- 

-current bacterial otitis media. A num- 
“ber of senior otolaryngologists have, 
‘for decades, advocated an adenotonsil- 

lectomy approach to recurrent bacte- 
rial otitis media. Their work was, un- 
fortunately, drowned out by the rush 
_ .totympanostomy tube placement. Ina 
way, the tympanostomy tube with its 
: complications of otorrhea; extrusion, 
- cholesterol pearl formation, and per- 
“sistent perforations represents a dou- 
ble-edged sword. Crying, traumatized, 

' unhappy pediatric otologic patients 
have “enslaved” two generations of 
otolaryngologists. 

Adenotonsillectomy has proven to 
be the procedure of choice for the fol- 
lowing conditions: 

© upper airway compromise 7“ 

© obstructive sleep apnea*** 

® upper airway compromise with 
secondary cor pulmonale?” 

..@ aberrant .dentofacial 
ment™® 

è recurrent bacterial adenotonsilli- 
tis 

è chronic serous otitis media/bacte- 
rial otitis media 

e some cases of enuresis 

e excessive daytime sleepiness’ 

è retarded intellectual and physical 
growth’ 

It is indeed unfortunate that third- 
party health insurance carriers pay so 
poorly fer such a wonderful procedure. 
When an office “dizzy work-up” with 
ENG and BAER can command $1000 
and an adenotonsillectomy yields $450, 
something is tragically wrong with our 
system, 

Dr Austin is to be commended for 

-his courageous. stand on this vital is- 
sue. All otolaryngologists should j join 
in an effort to restore some economic 
sense into the adenotonsillectomy re- 
imbursement issue. 

GEORGE M. MEREDITH, MD 
Virginia Beach, Va 
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In Reply.—I wish to thank Dr 
Meredith for his kind statements. He 
has rightly pointed out that tonsillec- 
tomy and adenoidectomy are proce- 
dures that are properly indicated in 
many conditions. Chronic infection of 
the tonsils and adenoids leads to poor 
nutrition and growth, and to loss of 
resistance to acute intermittent infec- 
tion. To see a child flourish after an in- 
dicated adenotonsillectomy is a signif- 
icant reward. How to transmit this 
knowledge to our pediatric colleagues 
is a challenge facing our specialty. 
The second point raised by Dr 
Meredith, the economic inequity of 
third-party reimbursement, is yet an- 
other challenge. The common feeling 
that adenotonsillectomy is a minor 
procedure, best performed as an out- 
patient, certainly contributes to this 
problem. Why is it that I approach a 
tonsillectomy-adenoidectomy with far 
more trepidation than a mastoidecto- 
my? 
I again thank Dr Meredith for rais- 
ing these important considerations. 
Davin F. Austin, MD 
Idaho Falls, Idaho 


Blood Use in Head and Neck Tumor 
Surgery 


To the Editor.—I agree with McCul- 
loch and colleagues’ endorsement’ of 
the use of autologous blood as a rea- 
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sonable option for the majority of pa- - 
tients with head and neck tumors, and 
would like to further emphasize the 
immunosuppressive considerations. 
Evidence exists for both clinical and 


laboratory studies that perioperative = 


allogeneic blood transfusions. are im- 
munosuppressive. This may be clini- 
cally advantageous in transplantation 
patients, but is undesirable in non- 
transplantation patients because it 
may increase the risk of infectious 
disease complications and the risk of 
tumor recurrence in patients undergo- 
ing curative resection: for cancer. 
While some studies may suggest that 
perioperative blood transfusions ad- 
versely affect disease-free survival fol- 
lowing curative resection for malig- 
nancy, the results are equivocal. 

However, there are several studies 
that show a strong association of allo- 
geneic blood transfusions and resis- 
tance to infections. In a series of recent 
animal studies, it has beén shown that 
allogeneic blood transfusions can in- 
crease a patient’s susceptibility to ex- 
ogenous infection. 

Retrospective human studies pro- 
vide support for the idea that transfu- 
sions increase susceptibility to infec- 
tion. Tartter et al found a 25%. inci- 
dence of infectious complications in 
colon cancer patients administered pe- 
rioperative blood transfusions as op- 
posed to an incidence of only 7% in pa- 
tients not receiving transfusions. This 
effect was shown to be independent of 
age, sex, blood loss, degree of tumor 
differentiation, lymph node involve- 
ment, duration of operation, and the 
tumor size. Several other studies have 
shown that blood transfusions were 
associated with increased rates of 
pneumonia, sepsis, and: other infec- 
tious complications,’ although they 
were retrospective and somewhat lim- 
ited in that the indication for blood 
transfusions may have been associated 
with other factors (eg, severity of ill- 
ness). Prospective studies examining 
blood transfusions independent of con- 
founding factors will be needed to an- 
swer these questions. 

Nevertheless, data from the retro- 
spective clinical studies. and experi- 
mental animal models together 
sharply suggest that an immunosup- 


Letters to the Editor. 741. 

















__ pressive effect from blood transfusions 


“results in an increased susceptibility 


to infection. This consideration. fur- 
ther supports limiting the use of allo- 
_geneic blood transfusions and increas- 
ing the routine autologous blood dona- 
tion preoperatively in the appropriate 
population. 
GEORGE H. LANDIS, MD 
St Paul, Minn 
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‘Immunol Microbiol Infect Dis. 1986;9:117-183. 

; 3. Tartter PI, Quintero S, Barron DM. Periop- 
erative blood transfusions associated with infec- 
tious complications after colorectal cancer opera- 


“oc tions. Am J Surg. 1986;152:479-482. 
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»>clationship of transfusion and infection in a burn 
~: population. J Trauma, 1989;29:948-952. 

§ Nichols RL, Smith JW, Klein DB, et al. Risk 
of infection after penetrating abdominal! trauma. 
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Caution Indicated in Prescribing 
Ciprofloxacin 


To the Editor.—I agree with Rubin and 
coworkers’ whose article appeared in 
the September 1989 issue of the 
_ ARCHIVES that ciprofloxacin is an ef- 
- fective treatment against Pseudomo- 
nas aeruginosa infection of the ear in 
cases that are diagnosed as “malig- 
nant external otitis.” 

For your information, I had the 
privilege of working as a resident un- 


der J. Ryan Chandler, MD, in the days 
when “malignant external otitis” was 
a uniformly fatal disease despite ex- 
tensive surgical and, at that time, up- 
to-date medical treatment.” With the 
advent of modern intravenous antibi- 
otic chemotherapy (gentamicin, car- 
benicillin), patients with malignant 
external otitis would be hospitalized 
for 6 weeks while therapy was ongoing. 
Most patients survived this treatment 
without extensive surgery. 

Today, with the oral treatment of 
patients with malignant external oti- 
tis, using ciprofloxacin on an outpa- 
tient basis for 4 to 6 weeks, we are able 
to cure these patients who, 20 years 
ago, would have died. This is a real 
miracle of modern medicine. 

My concern, which is shared by all 
physicians who have learned by his- 
tory, is that ciprofloxacin (Cipro) will 
be used to treat many infections not of 
the same severity nor with the same 
malignant potential as malignant ex- 
ternal otitis. All too often in the his- 
tory of antibiotic therapy, eg, penicil- 
lin and tetracycline in the treatment of 
Staphylococcus, the organisms develop 
resistance to the antibiotic that was 
originally efficacious. This would be a 
tragedy if it happened in the treatment 
of cases of malignant external otitis 
and P aeruginosa. 

The otolaryngologists should sound 
the warning to our medical colleagues 
that ciprofloxacin should be primarily 
reserved for cases of proven cultures of 


In Other AMA Journals 


ARCHIVES OF DERMATOLOGY 


P aeruginosa, particularly in diabetic 
patients. with accompanying Psew- 
domonas ear infections or in other 
specifically indicated situations as dic- ~ 
tated by culture and sensitivity: re- 
ports. The dilemma is that since 
ciprofloxacin is such a powerful anti- 
biotic, it could be prescribed in ‘cases 
that do not carry the malignant poten- 
tial that P aeruginosa infections have 
in the diabetic patient. 

There needs to be awareness that 
resistance to Pseudomonas by cipro- 
floxacin-is'a real potential danger un- 
less we exercise extreme caution in its 
prescription and reserve its use to 
those cases with culture and sensitiv- 
ities that dictate its indications and/or 
ear canal infections with Pseudomo- 
nas in a diabetic patient. 

ROBERT E. PICKARD, MD 
Miami, Fla 


1. Rubin J, Stoehr G, Yu VL, Muder R, Matador 
A, Kamerer D. Efficacy of oral ciprofloxacin plus 
rifampin for treatment of malignant external 
otitis. Arch Otolaryngol Head Neck Surg. 1989; 
115:1063-1069, 

2. Meltzer P, Kelemen G. Pyocyaneous osteo- 
myelitis of the temporal bone, mandible, and zy- 
goma. Laryngoscope. 1959;69:1300-1316. 

8, Chandler JR. Malignant external otitis. 
Laryngoscope. 1968;78:1257-1294. 


In Reply.—Dr Pickard makes an ex- 

cellent clinical point, and we agree. 
JENNIFER RUBIN, MD 
Victor L. Yu, MD 
Pittsburgh, Pa 


Frequency of Dysplastic Nevi Among Nevomelanocytie Lesions Submitted for 


Histopathologic Examination: Time Trends Over a 37- Year Period 


Raymond L. Barnhill, MD; Hiromaro Kiryu, MD; Arthur J. Sober, MD; Martin ©. Mihm, 
Jr, MD (Arch Dermatol. 1990;126:463-465) 


Anatomie Distribution of Acquired Melanocytic Nevi in White Children: A Comparison 
With Melanoma: The Vancouver Mole Study 
Richard P. Gallagher, MD; David I. McLean, MD; C. Paul Yang, MD; Andrew J. Coldman, 
PhD; Hulbert K.B. Silver, MD; John J. Spinelli, MSe; Marjorie Beagrie, MA (Arch 
Dermatol. 1990;126:466-471) 


Behavior Modification Obtained by Sun Protection Education Couples With Removal of 


a Skin Cancer 


June K. Robinson, MD (Arch Dermatol. 1990;126:477-481) 


The Effect of Topical Tretinoin on Dysplastic Nevi: A Preliminary Trial 
Libby Edwards, MD, Philip Jaffe, MD (Arch Dermatol. 1990;126:494-499) 
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Gentes of Hearing Impairnent.—The 
New York Academy of Sdences and 
the Deafness Research Foundation an- 
ill spotsor a con- 
enetics of Hearing 
1 September 24 
the Sheraton Cen- 
; rk, NY. All of those con- 
cerned with hearing impairment will 
- find substantial information in the 
` conference as it will concern. heredi- 
-tary human hearing impairment at all 
levels. These will include molecular 
genetics, biochemistry, anatomy, gene 
z expression, epidemiology, slinical di- 
agnosis, ree and ethies. The con- 















MD, Department of Otelaryngolo- 
Albert Einstein College of 
` Medicine and Montefiore Medical Cen- 
ter, Bronx, NY. For further informa- 
tion, contact Conference Department, 
The New York Academy of Sciences, 2 
E 68rd St, New York, NY 30021; (212) 
838-0230; fax (212) 888-2894. 





The Third International Head and Neck 
Oncology Research Conference.—The 
American Society for Head and Neck 

~ Surgery will sponsor the Third Inter- 
national Head and Neck Oncology Re- 
search. Conference, September 26 
through 28, 1990, at the Trcpieana Ho- 
tel, Las Vegas, Nev. The conference 
chairmen will be Thomas E. Carey, 


PhD, and Gregory T. Wolf, MD, De- 
partment of Otolaryngology, Univer- 
sity of Michigan, Ann Arbor. The ma- 
jor emphasis on this conference will be 
workshop discussions concerning on- 
going basic and clinical research ef- 
forts. Participation is invited from in- 
vestigators active in areas of both ba- 
sic and clinical head and neck 
oncologic research related to cell biol- 
ogy, immunology, pharmacokinetics, 
chemotherapy, radiation therapy, sur- 
gery, virology, molecular genetics, and 
innovative therapeutic approaches, 
such as photoradiation, accelerated 
fraction radiation, monoclonal anti- 
body therapy, and adoptive immuno- 
therapy. For further information, con- 
tact Gayle Fox, Program Assistant, 
Office of Continuing Medical Educa- 
tion, G-1100 Towsley Center-Box 0201, 
University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 


Continuing Medical Education: Trends 
in Electrophysiologic Assessment: Intra- 
operative Applications.—The Office of 
Continuing Medical Education of the 
University of Michigan Medical School 
is sponsoring an upcoming course en- 
titled “Recent Trends in Electrophys- 
iologic Assessment: Intraoperative 
Applications.” This course, which will 
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be held on September 7 and 8, 1990, at 
the Towsley Center, Ann Arbor, Mich, 

will provide a comprehensive overview 
of state-of-the-art clinical electro-' > 
physiology in intraoperative applica- 
tions. In addition to didactic presenta- 
tions, demonstration of facial nerve’ 
and auditory functioning monitoring 
will be presented. The emphasis of the 


course will be a practical approach for | 


practitioners, presented by practi- 


tioners. The course is targeted for eli- = 


nicians having prior experience with 
evoked potentials who wish to learn or 
become updated on the applications 
covered by this course. Thirteen credit 
hours will be offered; the course direc- i 
tor is Paul R. Kileny, PhD, Depart- 
ment of Audiology and Electrophysi- 
ology, University of Michigan Medical- 
School. For further information, cons. 
tact Betty Phillips, Program Assis- 
tant, Office of Continuing Medical Ed- 
ucation, G-1100 Towsley Center-Box 
0201, University of Michigan Medical - 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 


Head and Neck Surgery. Workshop. — 
The Society of Head and Neck: Sur- 
geons announces that its Sixth Annual 
Workshop will be held on October 6 
and 7, 1990, at-the University of Cali- 
fornia at San Francisco. 
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PATHOLOGIC QUIZ CASE 1 


Antoine E. Tarazi, MD, David W. Eisele, MD, Baltimore; Md 


«> During the summer, a 74-year-old 
“white woman witha history of moder- 
ate sun exposure noted a nonpruritic 
“left: cheek lesion of approximately 1 
«month's duration. She had no history 


of skin malignancy. 

On physical examination, a 3-mm, 
flat, keratotic lesion was noted on the 
lower part of the cheek. The lesion was 
nonpigmented and solitary. 


PATHOLOGIC QUIZ CASE 2 


An excisional biopsy of the mass was 
performed. Photomicrographs of the”. 
surgical specimen are shown in Figs 1 
and 2. 

What is your diagnosis? 


Avi Shupak, MD; Nehama Uri, MD; Elhanan Greenberg, MD; Judith Kelner, MD; Walter S. Meyer, MD, Haifa, Israel 


’ A T-year-old-boy presented for eval- 

©. uation of right facial paresis, which 
-had slowly progressed over the last 3 
`: years. The patient had not experienced 
any worsening of his hearing and had 
no complaints of tinnitus or vertigo. 
There was no history of chronic otitis 
media, ear surgery, or skull trauma. 
Physical examination revealed a blu- 

- ish-gray intact right tympanic mem- 
brane, whose posterior part was pul- 
sating in accordance with the arterial 
pulse. Valsalva’s. maneuver caused 
bulging of the right tympanic mem- 
brane, when the pulsation disap- 
peared. An audiogram indicated right 
“pure tone average of 30 dB with normal 
bone conduction and 100% speech. dis- 


crimination. The right tympanogram 
curve was of type B. Axial and coronal 
computed tomography revealed a hy- 
podense tissue originating in the right 
geniculate fossa area, spreading to the 
epitympanum and mesotympanum, 
with erosion of the bony lateral semi- 
circular canal, the horizontal segment 
of the fallopian canal (Fig 1), the 
cochlear wall at the promontorium, 
and the lateral wall of the epitympa- 
num (Fig 2). On operation, the mastoid 
air cells and tympanic cavity were seen 
to fill quickly with a clear watery fluid. 
The posterior and superior bony walls 
of the external auditory canal were 
very thin and friable, as was the bony 
lateral semicircular canal. The incus 
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and malleus, which were found to be 
largely eroded, had been extracted. 
The fallopian canal was dehiscent su- «. 
perior to the oval window and was-en- 

gulfed by a grayish tissue. Clear fluid ` 

was flowing around this tissue down | 
over the horizontal portion of the fa-. 
cial nerve and into the middle ear. The 
tissue was followed anteriorly in the 

attic and was excised near the genicu- 
late ganglion. The leakage area was 
packed with fat taken from the ear 
lobule and was covered with temporal 
fascia. Low-and high-power hematox- 
ylin-eosin-stained sections illustrate 
the histopathologic features (Figs 3 
and 4). 

What is your diagnosis? 
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PATHOLOGIC QUIZ CASE 1 





Figure 1. 


PATHOLOGIC QUIZ CASE 2 





Figure 2. 





Figure 3. Figure 4. 
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Pathologic Diagnosis: Transient 
acantholytic dermatosis. Transient 
acantholytic dermatosis, also known 
as Grover’s disease, was originally de- 
scribed by Grover’ in 1970. This entity 
typically presents as pruritic polymor- 
phic papules and vesicles with excori- 
ations over the back, chest, and lumbar 
area. Less commonly the scalp, neck, 
and thighs are involved.’ The lesions 
are usually sparse and discrete. The 
vast majority of cases reported in the 
literature involve fair-skinned men 
older than 40 years. The course of the 
disease is usually brief. The lesions 
persisted from 2 weeks to 3 months in 
‘two of three patients described in one 
report.” 

Four main histologic patterns of 
. transient acantholytic dermatosis are 
~deseribed: Darier’s type, Hailey- 

‘ Hailey type, spongiotic type, and pem- 
phigus type.? Two or more of these 
forms can occur simultaneously. The 
unifying feature to all varieties is 
acantholysis, or loss of cohesion of 
epidermal cells. Acantholysis can ap- 
pear at any level of the epidermis and 
can be accompanied by dyskeratosis. 
Figure 1 shows hyperkeratosis, acan- 
thosis, and acantholysis of the granu- 
lar suprabasal layers of the epidermis. 
A diserete focus of acantholysis is 


Pathologic Diagnosis: Congenital 
middle ear encephalocele (CMEE). 
An encephalocele may be defined as 
a protrusion of brain substance con- 
nected to the rest of the brain by a 
pedicle. Numerous other terms have 
been used to describe this condition in 
the middle ear region, including brain 
fungus, meningoencephalocele of the 
mastoid, dural hernia, brain hernia, 
brain prolapse, endaural cerebral her- 
nia, and mastoiditis cerebri’? Middle 


Clinical and Pathologic. Diagnosis 


PATHOLOGIC QUIZ CASE 1 


shown in Fig 2. 

» The clinical differential diagnosis 
includes pemphigus, acne, seborrheic 
dermatitis, miliara rubra, folliculitis, 
scabies, dermatitis herpetiformis, ac- 
tinic keratosis, and basal and squa- 
mous carcinoma. These are differenti- 
ated from Grover’s disease histopatho- 
logically. In the case of pemphigus, the 
acantholysis usually involves the en- 
tire specimen, in contrast to the cir- 
cumscribed involvement of Grover’s 
disease? In addition, pemphigus may 
be differentiated from transient acan- 
tholytie dermatosis by immunofluo- 
rescence studies. 

The pathogenesis of Grover’s dis- 
ease is unknown, but a cause and effect 
relationship to heat and sweat has 
been proposed.’ Sweat and heat are 
hypothesized to cause acantholysis in 
Grover’s disease, the former by the 
action of urea and the latter through 
an enzymatic factor released in the 
epidermis.’ Often, skin lesions are 
noted during hospitalization and pro- 
longed bed rest.*4 In one series, coex- 
istent solar effects on the skin, ranging 
from solar keratosis to basal and 
squamous cell carcinoma, were noted 
on sun-exposed areas of the body in 23 
of 24 patients with transient acan- 
tholytic dermatosis.‘ 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


ear encephalocele can be related to 
trauma due to previous otologic sur- 
gery, chronic middle ear infection, 
temporal bone fracture, or congenital 
temporal bone abnormalities.’ In the 
early 20th century, herniation of the 
cerebellum or temporal lobe into the 
tympanic cavity or mastoid was a well- 
recognized postmastoidectomy com- 
plication, which was particularly as- 
sociated with otogenic brain abscess 
drainage. The introduction of antibi- 
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Adyocated treatment for transient 
acantholytie dermatosis is topical fu- 
orinated steroids in most cases. In ad- 
dition, oral vitamin A therapy (150-000 
U three times for a day for 2 weeks): 
has produced a satisfactory clinical 
response.** Antihistamines appar- 
ently have not been beneficial for the 
control of pruritus.’ 

Since first described by Graver! 
there has been increased awareness of 
this disease, with more cases reported 
each year. Diagnosis requires a high 
index of suspicion and should be con- 
sidered for pruritic skin lesions in pa- 
tients older than 40 years. Patients oc- 
casionally give a history of previously 
excised basal and squamous cell carci- 
nomas. New skin lesions, therefore, 
require thorough evaluation because 
of the concern for tumor or recurrence 
of carcinoma. 
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otics, the operating microscope, and 
other modern surgical equipment and 
techniques led to the reduction of in- 
tracranial complications secondary to 
middle ear infections and of the ana- 
tomic defects due to mastoid sur- 
gery.'* Still, the acquired causes are by 
far the more common: CMEE was 
found in only 31 of 141 middle ear en- 
cephalocele cases reported over the 
last 40 years. 

The pathogenesis of CMEE is not 
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clear. It is universally agreed that de- 
“fects in bone and dura are essential 
prerequisites for the brain to herniate. 
- Pneumatization of the temporal bone 
. begins approximately at the 84th week 
of gestation and is not completed until 
adulthood: Bone remodeling, occur- 
ring in accordance with pneumatiza- 
tion, might explain the high rate of 
; tegmen dehiscence found in 21% of 
postmortem skulls examined’ Al- 
though most encephaloceles: expand 
_ through tegmen defects, they may also 
_ protrude through a posterior fossa 
~ bony plate perforation.'** As normal 
dura is extremely strong and capable 
of supporting the brain over signifi- 
cant bony defects,” it is assumed that 
 CMEE develops when the now-exposed 
dura has been weakened by repeated 
© Jatent middle ear infections.’ Local 
“temporal lobe cerebritis, caused by the 
spread of middle ear infection through 
the weakened dural barrier, leads to 
increased intracranial pressure, thus 
facilitating brain herniation.'* It has 
also been suggested that pacchionian 
bodies, or arachnoidal granulations, 
¿play a role in the pathogenesis of 
CMEE® 
Histologically, the brain tissue her- 
_ niating inte the middle ear does not 
have dural covering or any arachnoi- 
dal sheath.” In the present case, it 
“consists of mature neural tissue em- 
bedded within disoriented nonmyeli- 
nated nerve fibers. The brain tissue 
frequently shows microglial prolifera- 
tion and is surrounded by a pseudocap- 
sule consisting of fibrovascular reac- 
tion, as demonsti‘ated in Figs 3 and 4. 
The preoperative diagnosis of CMEE 
requires a high index of suspicion, and 
many cases reported were recognized 
only during:surgery.'*? The most com- 
mon presenting symptoms in CMEE 





are recurrent or persistent cerebrospi- 
nal fluid (CSF) otorrhea and/or rhin- 
orrhea, a history of intermittent se- 
rous otitis media, conductive hearing 
loss, and, occasionally, recurrent men- 
ingitis. Facial paresis, as in our pa- 
tient, and temporal lobe seizures are 
rarely encountered.'?*"" Physical ex- 
amination when the eardrum is intact, 
in which case no spontaneous otorrhea 
is observed, might reveal a pulsating 
intratympanic mass and effusion.'*” 

Whenever CSF otorrhea is a pre- 
senting symptom, the acquired causes 
of that otorrhea, including previous 
otologic surgery, skull base trauma, 
and chroni¢ middle ear infection with 
cholesteatoma, should be considered. 
If these are excluded, the possibility of 
a congenital defect in the tegmen or 
posterior fossa bony plate, with the 
associated occurrence of encephalo- 
cele, should be raised. Congenital lab- 
yrinthine fistulas through the petro- 
mastoid canal, the wide cochlear aq- 
veduct, the facial canal, or Hyrtl’s 
fissure, which is a bony cleft leading 
from the posterior fossa to the inferior 
aspect of the round window, are an- 
other rare cause of congenital CSF 
otorrhea.° 

High-resolution computed tomogra- 
phy can reveal a tegmen antri or tym- 
panic defect, opacity of the tympanic 
cavity, and middle ear bony structure 
changes secondary to the pulsations of 
the encephalocele and to the CSF pres- 
sure, as demonstrated in Figs 1 and 2.*° 
It has been suggested that magnetic 
resonance imaging can provide preop- 
erative information regarding the con- 
tents of the herniation.” Intrathecal 
injection of the dyes iophendylate, me- 
trizamide, fluorescein, and indigo car- 
mine, as well as the radioactive tracers 
technetium 99, indium 111, and ytter- 





bium 169, may be used for the diagno 
sis of CSF otorrhea2*” — ; 

Middle ear encephalocele tissas is 
physiologically nonfunctioning; thus, i 
it can be excised without causing any 
neurologic deficit. Surgical repair of- 
the dural and bone defects should be” 
carried out at the same time in order to 
separate the cranial cavity from the 
upper respiratory tract.“ The herni- 


ated brain can be excised and the 


tegmen defect sealed from below em- 


ploying mastoidectomy techniques, in- 


tradural or extradural middle fossa. 


craniotomy, or the combined middle 


fossa craniotomy-mastoid. approach, 
repairing the dehiscénce from 
above.!#*° 
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Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 
the ARCHIVES commentiny on cases presented, Quiz cases should follow the patterns established and must be sub- 
mitted:in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color trans- 
parencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. Transpar- 





Reprints not available. 


Arch Otolaryngol Head Neck. Surg—Vol 116, June 1990 





should be carefully packaged in a separate container. Please do not submit glass-mounted transparencies or 
tual glass histology slides. Material for the Resident's Page should be mailed to the Chief Editor. 
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THINK EFFECTIVE. THINK SELDANE: 


Maximum on-the-job relief 
from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets BID 
for seasonal allergic rhinitis 


Starts fast and lasts 


© 1990, Merrell DowiPharmaceuticals Inc. 





Before prescribing Seldane, please see Brief Summary of Prescribing Information, 
which appears on the reverse side. 














eldane 


rlenadinej B0 mg Tablets : : 
LUTION: Federat law prohibits dispensing without preseriptidn. 












































SCRIPTION 
< Séidane (terlenadine) is available ¢ as tablets for oral administiation: Each 
tablet contains 6U mg tertenading. Tablets also: contain, as inattive ingre- 
diene: a ‘starch. gelatin, lactase. magnesium stearate, dnd sodium 


INDICATIONS AND USAGE 
Seidane is indicated tor the relief of symptoms associated with seasonal 
lergic shinitis sich as. sneezing, rhinorrhea, pruritus, and lacrimation. 


CONTRAINDICATIONS 
Seldane:is contraindicated in in patents with a known hypersensitivity to 
Aerfenadine or any of its ing 


PRECAUTIONS N 
< Intormation: for patients: Patients taking Seidane should receive the fol- 
owing information and instructions. Antihistamines até prescribed te 
feduce allergic symptoms. Patients should be. questioned about. pri 
pene q w lactation before starting Seldane therapy, since the drug shou! a 
nancy or lactation only if the potential benefit justifies the 
a pa o fetus or baby. Patients should be instructed to take 
idang only as needed and not to exceed the prescribed dose. ravens 
‘shouid -alsoe instructed to store this medication in a tightly ch 
‘container in a cool, dry place, away from heat or direct sunlight, sete 
saway from children, 


carcinogenesis, mutagenesis, impairment of fertility; Oral doses of ter- 
jenadine, geet ih to 63 times the recommended human daily 
‘dose, in mice for 18 months or in rats for 24 months, revealed no 
evidence of tumorigenicity. Microbial and micronucleus test assays wth 
< tërtenadine have revealed no evidence of mutagenesis. 


“Reproduction and fertility studies in rats showed no effects on male or 
pale fertility at oral doses of up to 21 times the human daily dose. At 63 
“dimes the human daily dose there was a smal but significant reduction in 
implants and at125 times the human daily dose reduced implants and 
increased post-implantation lasses were observed, which wore judged to 
‘be secondary to maternal toxicity, 


Pregnancy Category C; There was no evidence of animal teratogenicity, 
x roduction studies have been performed in rats at doses 63 times and 
:125 times. the human daily dose and have reveaied decreased pup weight 
“gain and: survival when terfenadine was administered throughout ul preg» 
“ancy and lactation. There are no adequate and well-controti G studies in 
< pregnant women. Seldane should be used during pret pregnancy only if the 
potential benefit justifies the. potential risk to the fetus 


Nonteratogenic elects: Séldane is not recommended tor nursing women 
» The drug has caused decreased pup weight gain and survival in rats given 
doses. 63 times and 125 times the buman daily dose throughout preg- 
nancy and lactation. Effects on pups exposed to Seldane only during 
lactation are not known, and there are no adequate and well-controlled 
Studies in women during lactation. 


Pediatric use: Safety and effectiveness of Seldane in children below the 
age.of 12 years have not been established. 


“General: Consideration should be given to potential anticholinergic (dry- 
Sing) effects in patients with lower airway disease, including asthma. 


ADVERSE REACTIONS 
Experience tom clinical studies, including both controlled and uncon- 
: Tele s studies involving more than 2,400 patients who received Seldane, 
fees S information on adverse experience incidence for periods of a 
eee up to six months. The usual dose in these studies was 60 
ly, but in a smali number of paname, the dose was as low as 
img D ey, or as-high as 600 mg daily, 
in controlled clinical studies using the recommended dose of 60 mg 
big.. the incidence of reported adverse effects in patients receiving 
` Seida hip similar to that reported in patients receiving placebo. (See 


EVENTS REPORTED IN CLINICAL TRIALS 
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“Duration of treatment in “CONT ROLE STUDIES” was usually 7 14 


mantis. 
CONTROL DRUGS: Chlorpheniramine {291 pati parents). d-Chior- 
oani {188 patents) 2 Clemastine (146 bane 


a is a8. possibly assi 


2 gases available iaermatan' is annete. in pect the clinical ‘ris f 
Sp otharketing ouerece is 3 causal relationship of liver abnormalities to 
- Seldane ase cl 
venoosice 

information concerning poss ible overdosage and its treatment appears in 
call Presecihing Informatio 

“DOSAGE AND ADA TRATION 
“The usual dosage tor adults and children 12 years and older-is 60 mg 
: cea hin Gal 

Tmation as of January, ¥4600 


: MERRELL DOW PHARMACEUT ‘chs IN ING. 
‘Cincinnati, Ohio 45215, U.S.A 


< Merrell Dow 


: 1 804236-02. MNTO26 MDA OBSA 



















“Duration of treatment in “ALL CLINICAL STUDIES” was up to 6% 





n an efficient practice, you need a motivated office 

taff that can take good care of patients and business. The 
offers proven ways to address these important issues 
series of five workshops for you and your staff. 


Insurance Processing and Coding takes an in-depth look at 
Medicare and other third-party payers and how to get full, 
prompt payment. Introduces key aspects of both CPT- 4 


and ICD-9 coding systems. 


ICD-9 Coding for Doctors’ Offices unlocks the complexities 
of ICD-9 coding and opens the door to faster Medicare 


claims processing and payment. 


Advanced CPT- 4 Coding explores the challenges of CPT- 4 


coding and the most common coding errors. 


The Business Side of Medicine provides practical, easy-to- 
implement systems and procedures for improving the 


management and operation of a medical practice. 


Medic. 
basics on patient collections policies and pro- 
cedures — what works, what doesn’t, and what 
you shouldn't even try. 


For more information complete the coupon below or call 1-312-645-4958. 


C] Please send me 


al Collections Management covers the 


hird-party 


reimbursement and 
office productivity... 


What you don’t 


know can hurt you. 











ee 




















Name 
information on AMA . 
Practice Management = T# 
workshop dates and Organization 
locations. 
Address 
C Please send me City/State/ZIP 
information on host- ( ) 
ing a workshop for Phone 
our group (20 partic- Mail to: American Medical Association 


ipants or more). 


Department of Practice Management 
535 N. Dearborn, Chicago, IL 60610 


Or call 1-312-645-4958 for the workshop location nearest yow.. 
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In bacterial sinusitis... 


VA! ai 


@laala\vs ATT 
ULTUAICHITY UV) 


First time, first-line for clinical certainty 


































» indigations and Usage! AUGMENTIN® is indicated in the treatment of infections 
pa | y susceptible: strains of the: designated organisms: in the-conditions 
cosy HBE DBIOWE Soo eae he 4 
os power Respiratory infections: caused by B-latiamase-producing strains of 
‘Hemophilus influenzae and Branhamella catarthalis: > 
Duus Media caused by jiactamase- producing Strains of Hemophilus 
influenzae and Branhameliacatarinalis., ; $ 
Sinusitis caused by S-lactamase- producing Strains. cf Hemophilus influenzae 
and Branhameiia catarthalis, ; X 
Skin and Skin Stucture infections caused by Biactamase-producing strains 
of Staphylococcus aureus, E, coll.and Klebsiella spp. : , 
dyinaty Tract infections caused by p-lactamase4 ing strains of E col 
_ Klebsiella sop. and Enterobacter spp. . 7 
While AUGMENTIN is indicated oniy tor the conditions iisted above, infections 
Caused by ampicilin susceptible organisms are also amenable to AUGMENTIN 
treatment due to its amoxicillin content, Therefore., mixed infections caused by 
ampicillin susceptible organisms and B-lactamase-producing organisms suscep: 
tible to AUGMENTIN shouid not require the addition of another antibiotic. z 
Bacteriological studies, t0 determine the causative organisms and their suscepti- 
bility to AUGMENTIN: should he perlormed together with any indicated surgical 
procedures. 
Therapy may I ti g | 
and Mata studias to determine the causative organisms and thelr suscepti- 
















R 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 





ws. ampicilin class antibiotics should not be administered 
to patients with monanucieosis. 

e possibility of superintections with mycotic or bacterial pathogens should 
be kept in ming durin therapy Hf superinfections occur (usually involving 
in Ona a Candida), the drug should be discontinued and/or appropriate 

etapy instituted. 
Drug teractions: Probenecid decreases the renal tubular secretion of amoxicillin, 
Goncunent 1 se, wa AUGMENTIN may result in increased and prolonged blood 
levels of amoxicillin, 













tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin atone, It is not known whether this potentiation of 
ampicilin rashes i$ due to Flee! of the hyperuricemia peot in these patients. 
There are no data with AUGMENTIN, and allopurinol a inistered concurrently. 

AUGMENTIN should not be co-administered with Antabuse” (disulfiram). 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been pertormed to evaluate carcinogenic or mutagenic potential. 
Pregnancy (Category Reproduction studies have performed in mice and 
fats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to AUGMENTIN, There are, however, 
no adequate. and well-contralied studies in Pregnant women. Because animal 
reproduction studies are not always. predict we of human response, this drug 
should be used during pegnancy only if clearly needed. 
Lahor and Delivery: Ora! ampicillin class antibiotics are ally poorly absorbed 
during labor Studies in guinea bigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate ot delayed 
adverse etfects on the fetus, prolongs the duration af labor or increases the 
{kelihoad that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. + So be . i 
Nursing Mothers: Ampicilin class antibiotics are excreted in the miik; therefore. 
Caution should be exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally wel! tolerated. The majority ot 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug telated side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 
nausea (3%), skin rashes and urticaria. (3%), vomiting (1%). and vaginitis (19). 

The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort, flatulence and headache a 

she, flowing adverse reactions have been reported for ampicillin class 
antibiotics 
gasromestna Diarrhea, nausea. vomiting, indigestion, gastritis, stomatitis, giossitis 

ack “haity” tongue, enterocolitis and pseudomembranous colitis. 



































e factions (uiicana of Skin fash accompanied by arthvihs ‘arthralgia, myalgia. 
and frequently fever: erythema multiforme (rately Stevens-Johnson Syndrome), 
and an occasional case of exfoliative dermatitis Nave been reported. These 
reactions may be controlied with antihistamines and. if nocpesary, systemic 
corticosteroids. Whenever such reactions occur, the drug shculd be discontinued. 
unless the opinion of the physician dictates otherwise. Serious and occasional 
atal hypersensitivity (anaphylactic! reactions can occur with gral penicillin (See 

fatnings) 

Ever moderate rise in SGOT and/or SGPT has been noted in patients treated 










cance of these findings is unknown. As with some other penicillins, and some 
bephatesporins, transient hepatitis and cholestatic jaundice have been reported 
rarely. 
Heme and Lymphatic Systems: Anemia. thrombocytopenia, thrombocytopenic 
BOWE, Gosingptinta. ele and agranulocytosis have bean reported nuring 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A pion thrombocytosis 
was noted in less than 1%: of the patients treated with AUGMENTIN 
Genital Nervous System: Reversible hyperactivity, agitation, anxiety, insomma, 
contusion, behavioral Changes, and/or dizziness Nave been reported rarely 
Dosage: Adults: The usual adult dose is one AUGMENTIN 250 tablet every 
aight hours, For more severe infections and infections of the respiratory tract, the 
dose should be one AUGMENTIN ‘S00 tablet every eight Houts. 

Since both the AUGMENTIN ‘260° and-"500' tablets contain the same 
amount of clavulanic acid (125 mg, as the potassium saith two AUGMENTIN 
“250° tablets are not eauivalent to one AUGMENTIN “500° tablet. Therefore, two 
AUGMENTIN '250' tablets should not be substitiged tor one AUGMENTIN 
‘BOD tablet for treatment of more severe infections. a 
Children; The usual dose is 20 mg/kg/day. based on-amonicilin component. in 
divided doses every Bight Hours. For otitis media, Sinusitis and other more severe 
















in divided doses every eight hours. Also available as AUGMENTIN 129 and 
“250 chewable tablets. 


Children weighing. 40 kg and more should be dosed according to the adult 
cecommendations. 















Beecham 


laboratories 


BRISTOL TENNESSEE 37620 ” 9417094/W88-BS 


system functions. including renal, hepatic and hematopotetic function is advis- 
al 


The concurrent administration of allopurinol and ampicillin increases. substan- 


yy usensitivily reactions. Skin rashes, urticaria, angioedema, serum sickness- 


ampicillin class antibiotics as. well as with AUGMENTIN, but the signifi- 


infections. the dose shonkd be 40 mg/kg/day based onthe amoxicillin component, 
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All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O, Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237 


-9851; in Florida 800-553-8288; Local 813-443-7666. P| 


+ 


ease do 


not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 
Inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 


Box 


mail sent in care of Archives of Otolaryngology. 


CLASSIFIED 
INFORMATION 


Regular Classified 3 Times 
or more” 
Cost per word $1.35 
Minimum 20 words. per issue 


*In order towarn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 


Full page 
Two-thirds page 
One-half page 
One-third page 
One-sixth page 222 
Column inch 50 
Minimum display ad: one column inch 
12-time rate available on request. 


Box Service 

Available for all ads. The cost is $10.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly 
mailed directly to you. 


Closing Date 
The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 
Send all copy, correspondence, production 
materials and payments to: 
archives of 
Otolaryngology — 
Head. Neck Surgery 
Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 


National 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 


1 Time 


$1.50 


3 Times 
$511 
437 

386 

306 

204 

45 


1 Time 


$555 
475 
419 
333 
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Professional Opportunities 
a mmama 
WALNUT CREEK, CALIFORNIA — Weare seeking 
a BC/BE general otolaryngologist to join three- 
person department. High-growth, white collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more information, please send CV to: Glenn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Main Street, Dept. AO, Walnut 

Creek, CA 94596. EOE. 


BC/BE OTO-HNS to join rapidly expanding solo 
practice in warm, sunny southern California. Office 
includes a full-time audiologist, ABR and ENG, two 
hospital affiliations plus O.P. Surgery Center. Send 
CV: Box #406, c/o AOTO. 








TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to join busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 


VIRGINIA — Otolaryngology opportunities in high 
growth areas*near Chesapeake Bay. Send vitae to: 
Janet Clayton, AM Care, P.O. Box 2816, Durham, 
NC 27715. (800) 477-0600. 





Professional Opportunities 


OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1469. 


OTOLARYNGOLOGIST 
Board-certified/board-eligible otolaryngolo- 
gist needed for busy four-person practice in 
Milwaukee. Outstanding opportunity in well 
known group practicing all aspects of our 
specialty. Send CV to: 

RUSSELL S. YALE, MD 
10520 North Port Washington Road 
Milwaukee, WI 53092. (414) 241-8000 


MAINE COAST Otolaryngologist — Private practice 
for well-qualified, motivated ENT physician. Guar- 
anteed cross coverage. Campus office space with 
new equipment. Affiliate with 106-bed, medical 
referral center. Live and work in beautiful and desir- 
able coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685 


~~ 
Lakeview Medical Center 
TIDEWATER VIRGINIA 


Private multi-specialty group with opening for 
BC/BE otolaryngologist. Group offers salary 
guarantee, health, disability, malpractice, pen- 
sion, profit sharing plans. Central location, close 
to major metropolitan areas and beach. Send 
curriculum vitae to: 


Recruitment, Lakeview Medical Center 
2000 Meade Parkway, Suffolk, VA 23434 


OTOLARYNGOLOGY Consultants of Memphis - 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


CALIFORNIA — Santa Barbara 
72-physician, multi-specialty group seeks 
BC/BE ENT physician to join busy practice. 
Excellent compensation and benefits package 
including malpractice insurance, CME and 
educational allowance. 

Send CV to: Barbara Volk 
Santa Barbara Medical Foundation Clinic 
P.O. Box 1200, Santa Barbara, CA 93102. 





ARE YOU FRUSTRATED with big city life? Oppor- 
tunities for exceptionally motivated and talented 
BC/BE facial plastic surgeon with a special interest 
in rhinoplasty in an upscale office in Tucson, Ari- 
zona. Resume to: Robert M. Dryden, MD, 1241 North 
Wilmot Road, Tucson, AZ 85712. (602) 722-0909. 


, C/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 


Professional Opportunities __ 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


Otolaryngologists 


Seeking qualified and affable BC/BE 
otolaryngologists to join rapidly expand- 
ing general otolaryngological practice 
located in Research Triangle Park area 
of North Carolina. Excellent professional 
Opportunities in progressive medical 
community. Pleasant and excellent area 
for raising a family. Please contact, or 
send resume with three references to: 


T. Kent Watanabe, MD, F.A.C.S. 
Cary Ear, Nose & Throat Clinic 


101 Southwest Cary Parkway, Suite 270 
Cary, North Carolina 27511 


Faculty Positions 


PART-TIME PEDIATRIC otolaryngologist, Depart- 
ment of Otolaryngology-HNS, Indiana University, 
School of Medicine. Candidates should be board- 
certified and have completed a pediatric fellowship 
with interest and prior experience in research, 
teaching and patient care. Send curriculum vitae to: 
R.T. Miyamoto, MD, Professor and Chairman, 702 
Barnhill Drive, Suite A-56, Indianapolis, IN 46202- 
5230. (IU is an EEOC employer.) 


FACIAL PLASTIC SURGEON — Academic posi- 
tion. The Department of Otolaryngology at The 
Ohio State University is seeking a full-time 
otolaryngologist-head and neck surgeon. Candi- 
dates should have fellowship or equivalent training 
with interest and prior experience in facial plastic 
and reconstructive surgery, research, teaching, and 
patient care. Send curriculum vitae to: David E. 
Schuller, MD, Professor and Chairman, Department 
of Otolaryngology, The Ohio State University, 456 
West Tenth Avenue, Columbus, OH 43210. The 
Ohio State University is an affirmative action/equal 
opportunity employer. 


Practices Available 


CENTRAL CONNECTICUT — Excellent opportuni- 
ty to purchase well established general otolaryngol- 
ogy practice. Fully equipped and staffed office 
associated with a major area hospital. Current will 
assure a smooth transition. Principles only. Box 
#404, c/o AOTO. 








LUCRAPIVE ENT PRACTICE with subspecialty in 
allergy. Twenty years in business — large patient 
flow. Fast growing urban area, good schools, thirty 
minutes west of Chicago. This practice for sale. Will 
consider an associate for 3-5 years. Box #405, c/o 
AOTO. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ———, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








_ Otolaryngolos AUDIOLOGIST 
Fellowship Bee oe 
Available July. 1991: One year of U i e rei f Miami 
‘training. Extensive experience in all n Vv rsity o i 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
| plastic and reconstructive surgery, 
“and endonasal surgery. 






































The Department of Otolaryngology is seeking a second experienced: | | 
doctorate level audiologist to supervise new clinical programs in cochlear | 
implantation, vestibular testing and intraoperative monitoring. Responsi- 
bilities also include clinical research and teaching. 















| Opportunities for basic and/or clin- 
“deal research are available and 
encouraged. Over 2,000 surgical 
< procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 

Rande H. Lazar, MD 

Director of Fellowship Training 


OM 


Otolaryngology Consultants 
of Memphis 
Deparment of Otolaryngology 
_ Le Bonheur Children's Medical Center 

Memphis, TN 38103 


This position is tenure earning. Academic rank and salary will be com- 
mensurate with the candidate’s experience and qualifications. 


The department is expanding with the creation of anew otology division | | 
and an ear institute is in the advanced stages of development. This pro- 
gram has strong support from the medical school administration, the 
Miami otololaryngology community, and the citizens of Miami. The 
successful candidate will also enjoy the opportunity to live and work in one 
of the world’s great cities. 


















Submit a CV and letters of reference to: 














Thomas J. Balkany, MD 
Professor and Vice-Chairman 
Department of Otolaryngology (D-48) 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
P.O. Box 016960, Miami, FL 33101 


The University of Miami is an affirmative action/equal opportunity employer... 




















Southern 
Academic Opportunity 


ATLANTA 


Practice general or specialty 
otolaryngology in an 
academic setting in the 
Queen City of the South. 


Unlimited practice, teaching 
“cand research opportunities in 
association with 450-doctor, 
faculty practice. General 
otolaryngologists interested in 
-|-teaching or those with head 
and neck or pediatric specialty 
training are needed. 
= Generous fringe benefit 
“package and competitive 
= salary. Academic appointment 
based on experience. 


Call or send CV to: 


Minnesota— Otolaryngology 


















Multi-specialty clinic 
located in beautiful lake country seeks 
otolaryngologist to join 
group practice. 






Excellent salary and benefits 
leading to early 
ownership opportunity. 






Contact: Michael Pfeifer 





MESABA CLINIC 
1814 14th Avenue East 
Hibbing, MN 55746 
Call collect: 

(218) 262-3441 







| John S. Turner, Jr, MD * 
| THE EMORY CLINIC 


-| 1365 Clifton Road, Northeast 
| Atlanta, GA 30322 
(404) 248-3384 


























| Otolaryngologist 


E Board-certified/-eligible otolaryngologist 
| needed as associate to join an active four- 
| physician section of otolaryngology, 
practicing all aspects of modern 
otolaryngology. 


This 200-physician, multi-specialty clinic 
-serves as a referral center for surrounding 
areas of northeastern Pennsylvania and the 
‘Southern Tier of New York State. Affiliated 
with progressive 366-bed hospital. State-of- 
‘the-art diagnostic and operative equipment 

available. Medica’ school teaching affiliation 
-provides a stimulating environment. 





_ Area provides attractive living conditions 
<i with ample seasonal recreation 
© opportunities. Easy access to major 
“metropolitan areas. Excellent salary and 
fringe benefits. 


‘Respond with curriculum vitae to: 


GUTHRIE CLINIC 
‘Sayre, PA 18840 © (717) 888-5858 


ATTENTION: 
G.V, Ippolito, Vice President 


AONI 


outhern California Permanente Medical Group 
the freedem to concentrate on patient care. 

We are a well-established, prepaid health care program. 
Our rullispecialty group practice is a successful partnership 
compesed of and managed by SCPMG physicians. 

_ Due tidur recent growth, we are currently accepting 
applications from beard eligible/certified ENT/Head & 
Neck Surgeons for clinical positions at Kaiser Permanente 
Medical Centers throughout Southern California. 

Ourcompensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 


years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician. application, please call (800) 328-5278. 
ff calling from outside of California, please call (800) 
§41-794600r send your curriculum vitae to: Irwin P. 
Goldstein, M.D., Associate Medical Director, SCPMG, 
DeptOls, Walnut Center, Pasadena, CA 91188-8013. 


Equal “UG Employer M/F/H 


NA 


KAISER PERMANENTE 
Good People. Good Medicine. 






















“FELLOWSHIP 
IN 
PEDIATRIC OTOLARYNGOLOGY 
JULY 1, 1991 : 


A two-year fellowship program is available co 


sisting of one year devoted to clinical activities anda 


second year devoted to research activities. 


The clinical fellowship year will involve intensive 


experience in all phases of ear, nose and throat 
diseases in children, including otology, rhinology, 
bronchoesphagology, head and neck reconstructive 


surgery and training in cleft palate related problems. 


The aim of the research fellowship, sponsored by 


the National Institutes of Health (NIDCD}, is for the © : 


trainee to develop skills in clinical and laboratory 
research which will be utilized to his/her career in 
academic pediatric otolaryngology. Requirement: U.S, 
citizen or permanent resident. 


The fellowships are under the direction of 


Charles D. Bluestone, MD and Sylvan E. Stool; MD. 
Contact: ; 


Department of Pediatric Otolaryngology 
CHILDREN’S HOSPITAL OF PITTSBURGH 
One Children's Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 






School of Medicine 
University of Berne, Switzerland 


Applications are invited for the position of a 


PROFESSOR AND DIRECTOR 
OF THE DEPARTMENT OF 
OTOLARYNGOLOGY 
The position entails the responsibility for coordi- 


nating the activities of the department, for teach- 
ing at the graduate and postgraduate level, and 


for research. He/she must possess superb clinical 
skills, experience in teaching and research, and | 


administrative abilities. Knowledge of German is 
a prerequisite. Duties may be assumed as of 
October 1, 1990, or by arrangement. 


Further information with regard to the position 
and the structure of the clinic is available at the 
Office of the Dean, Murtenstrasse 11, 3040 
Berne/Switzerland. 


Interested applicants should send their curricu- 
lum vitae, list of publications and reprints of five 
representative paper§ no later than August 31, 
4990, to: 


The Department of Public Education 
Erziehungsdirektion des Kantons Bern 
Abteilung Hochschulwesen (4300.26/89) 














Sulgeneckstrasse 70, CH-3005 Berne, switzerland ; 


























Curso 
Academic Positions in 
Otolaryngology - 
Head and Neck Surgery 


The Hospital of the University of Penn- 
- sylvania is seeking two board-certified/ 
-board-eligible otolaryngologists with 
special. interest in: 1) head and neck 
oncology and 2) sinus surgery, rhinology 
and olfaction. These academic oppor- 
tunities include clinical instruction of 
excellent housestaff, medical student 
education, and substantial demand for 
clinical services in head and neck cancer, 


















rhinology and sinus surgery. There are 
excetlent opportunities, support, and 
facilities for research. Salary and aca- 
demic appointment will be competitive 
and commensurate with experience and 
training. 

Applicants should send their curriculum 
vitae to: 

Robert A. Hendrix, MD, F.A.C.S. 
Department of Otorhinolaryngology 
and Human Communication 
Hospital of the 
University of Pennsyivania 


3400 Spruce Street 
Philadelphia, PA 19104 


An equal opportunity, affirmative action employer. 





















OTOLARYNGOLOGIST 
Board-Certified or Board-Eligible 
Three-physician group in north central Wisconsin a 


seeking a personable, well-trained and qualified 
person to share in a progressive, 







Please send curriculum vitae to: 









well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


James F. Langlois 
Business Manager 


425 Pine Ridge Boulevard, Suite 305 


Wausau, WI 54401 





















Department of Head and Neck 
Surgery and Oncology 


The Department of Head and Neck Surgery and 
Oncology of Roswell Park Cancer Institute is 
seeking an experienced Head and Neck Surgeon 
at the Assistant or Associate Professor level who 
has an interest in research. Applicant must be 
Board Certified in General Surgery, Plastic 
Surgery or Otolaryngology. The Institute is a 
State-supported, NCI-designated comprehensive 
cancer center affiliated with the School of 
Medicine and Biomedical Sciences of the State 
University of New York at Buffalo. Please send 
curriculum vitae to: 
Donald P. Shedd, MD, Chief 
Department of Head and Neck Surgery and Oncology 
Roswell Park Cancer Institute 


Elm and Carlton Streets 
Buffalo, New York 14263 


OSWE 


CANCER INSTITUTE 





Roswell Park is an Equal Opportunity / Affirmative Action Employer. 



















ti JHE 
PZ NATIONAL 


to 
HOSPITALS 
8 
DOCTORS 
1990-91 


Health Insurance Billing 
Directory 1990-91 Edition 


» Comprehensive Refere: 
Compreher oe ronce Sourd of Insurance Co. 
. we Pages j in i aay Roag Roada he Fon Style 
f 
Tab Marks & Headers. Pran ce oe o ea 
+ Used by Fine University Hospitals around the Nation 
+ Price $29.95 + P&H $4.00 (No P&H if Prepaid) 
HCFA 1500 Continuous Forms 2 parts 
Quantity 1006 2000 5,000 10,000 
Price $35 $68 $160 $300 
+ Freight 4 $8 $20 $40 
+ Latex Gloves 10 B 20.00 + P: 
“chests re + P&H'S6.00 
«Members Save rom the above price. Pay 
$100.00 towards mem fee and get th 
Billing Directory FREE for 4 a YEA AS. ee 
+ Prepayment required for HCFA 1500 Forms & Gloves 
Send your orders to: 
Doctors Co-op Warehouse : 
P.O. Box 18477, Anaheim, CA 92817-8477 - 
€714) 776-8882 i 


No One Can Beat Our Prices! 











ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the In- 
stitute of Otorhinolaryngology and Communicative 
Disorders, The Neurosensory Center of Houston, 


October 12, 13, and 14, 1990 


Two parallel three-day intensive courses in clinical 
ENG are offered. The technicians’ course stresses 
practical aspects of test technique, and the physicians’ 
course stresses clinical applications. Audiologists may 
take a specially scheduled program which includes 
parts of both the techniques and interpretation 
course. The courses rely heavily on tutorial teaching 
methods to allow ample opportunity for supervised 
trial-and-error learning. 


A report of each technician trainee’s performance, in- 
cluding examination scores and an evaluation of 
technical competence, will be given the trainee and 
the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and Staff 


Tuition: $450.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, 
The Methodist Hospital, 6565 Fannin, Houston, 
Texas 77030 (713) 798-5925, 











PHONOSURGERY 


A Symposium on 
Assessment and Surgical Management of 
Voice Disorders 





September 21-22, 1990 
Madison, Wisconsin 








FACULTY 
Amold E. Aronson, Ph.D. Terrence W. Frank, M.D. 
Stanley M. Blaugrund, M.D. Steven D. Gray, M.D. 
Diane M, Bless, Ph.D David G. Hanson, M.D. 
Andrew Blitzer, M.D. Minoru Hirano, M.D. 
Mare Bouchayer. M.D. Michael Karnell, Ph.D. 
James H. Brandenburg, M.D. Charles R. Larson, Ph.D. 
Guy-Cernut, M.D. Murray D. Morrison, M.D. 
Roger L. Crumley. M.D. Ronald C.Scherer, Ph.D. 
James A. Duncavage, M.D. Robert J. Toohill, M.D. 
Charles N. Ford. M.D. Harvey M. Tucker, M.D. 


COMMUNICATION PROGRAMS 
CONTINUING MEDICAL EDUCATION 
Division ef University Outreach 
University of Wisconsin-Madison/Extension 


Fer brochure and information call 
Cathy Means (608) 263-6637 























VOSoL ye 


(hydrocortisone and 
acetic acid otic solution, USP) 


VoSoL 
(acetic acid otic solution, USP) 


Description: VõSoL (acetic acid otic solution, USP) is a solution of 

acetic acid (2%), in a propylene glycol vehicle containing propylene 

glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 

acetate (0.015%). 

VOSoL HC (hydrocortisone and acetic acid otic solution, USP) also 

contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 

Ca H05, with a molecular weight of 60,05 and 362.46, respectively. 
The structural formulas are: 





Acetic Acid Chemically, hydrocortisone is 
Pregn-4-ene-3,20-dione, 
11,17,21-trihydroxy-,(11)-. 


VOSoL and V6SoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 
Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VOSoL. HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 

Indications and Usage: VoSol. — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 

VöSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 

Contraindications: Hypersensitivity to any of the ingredients. 
VoSoL. HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 

Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 

Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 

Dosage and Administration: Carefully remove all.cerumen and 
debris to allow V6SoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VOSoL or 
VOSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VéSoL or VoSoL HC 
every 4 to 6 hours. The wick may be removed after 24 hours but the 
patient should continue to instill 5 drops of V6SaL 3 or 4 times daily 
thereafter, for as long as indicated. 

How Supplied: VõSoL Otic Solution, in 15 mL (NDC 0037-3611-10) 
and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
bottles. 

VOSoL. HC Otic Solution, in 10 mL measured-drop, satety-tip plastic 
bottle (NDC 0037-3811-12). 

Storage: Store at room temperature; avoid excessive heat. Keep 
container tightly closed. Rev. 5/89 


Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by Denver Chemical (Puerto Ricc), inc. 
Humaco, Puerto Rico 00661 


TREAT OTITIS EXTERNA 

Soe E 
Reyaruless uf 
or Severity 





patnugen” 











E NO RESISTANT STRAINS REPORTED** vos r 
E 98% MICROBIAL CURE RATE AGAINST 0 0 HG 
PSEUDOMONAS, WITH OR WITHOUT OTIC SOLUTION 
MIXED INFECTIONS' (hydrocortisone and 
E ELIMINATES MOST CAUSATIVE acetic acid otic 


ORGANISMS IN VITRO IN LESS THAN solution, USP) 
15 SECONDS* 


i a ® 
*No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlation with clinical results.) 
References: 1. Ordonez GE, Kime CE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of 





acute, diffuse otitis externa: |. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 

hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res. 1978;23(May suppl):SS3-SS14 OTIC SOLUTION 

2. Kime CE, Ordonez GE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse i à í 
otitis externa: II. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 

hydrocortisone-neomycin-colistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28 ace IC acl 0 IC 
3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of ' 


bacteria and fungi to nonantibiotic and antibiotic otic preparations. Curr Ther Res. 1978;23(May sol ution USP 
suppl):SS29-SS38. j 


wiv Please see full prescribing information on next page. 





Specify: Brand Medically Necessary, Dispense as Written 


Wy, WALLACE LABORATORIES 

Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 

® © 1990 Carter-Wallace, Inc. 


Ph ESS <y 


Published by the American Medical Association» July 1990 
i j Volume 116, Number 7 


archives of 


Oto laryngology — 
Head. Neck Surgery 


Communicative Disorders “i Facial Plasti¢ & Reconstructive Surgery 


` Prevention of Microvascular Thrombosis 


Management of Paralyzed Eyelid 
“Animal and Human kg A 
-Wound Healing : 
Anesthetic Complications 
~ Sensorineural Hearing Loss a 


- T2Glottic Cancer 


` Mucoceles inthe Frontal Sinus 


» Endoscopi¢ Surgery 


Ls 
BY: 
a eg 
/ n EEM 
Official Publication for 
American Academy of Facial Plastic and Recon ru 
ica “American Society for Head and Neck Surg J 
and ay African PN of Pediatric PONR 


ee 





M-K35 © 1990 Bristol-Myers Squibb Company, Evansville, IN 47721 ÜgA. : hey 


72% of dietitians chose the protein 
formulation of Sustacal as ideal: 


Sustacal 


Nutritionally Complete Liq 
Ready To Use « | 


vanilla 
artificial flavor 


240 Calories 


In arecent blind study, dietitians were 
presented with the protein formulations of two 
oral nutritionals. When asked which they 
considered ideal for a majority of their patients, 
72% chose the Sustacal protein formulation. 
Only 26% chose Ensure®** That’s almost three 
to one. 

Sustacal provides patients with 65% more 
protein per 8 floz than Ensure. 38% less fat than 
Ensure. Plus 100% of U.S. RDAs for protein and all 
essential vitamins and minerals in just 36 fl oz 
(1080 Calories). And great taste. 


* Study on file, Nutritional Marketing Research, Bristol-Myers Company, 1989 
** Ensure is a registered trademark of Ross Laboratories 





Sustacal provides more of what your patients 
need. And Sustacal tastes so good, your patients 
will actually enjoy getting the vital nutrition you 
want them to have. For more information about 
Sustacal or other Mead Johnson Entera 
Nutritionals, call 1-800-892-9201. 


Mead dinsan 


ENTERAL NUTRITIONALS 
Mead Johnson Nutritional Group 
$ A Bristol-Myers Squibb Company 
Evansville, Indiana 47721 USA 


75 YEARS OF CATERING TO YOUR PATIENTS’ 
NUTRITIONAL NEEDS. 
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d Copyright® 1990 by the 
EDITORIAL AMERICAN MEDICAL ASSOCIATION 


Somehow We Have to Stop the Train Wreck: Part 2 
Byrond. Baley MD, Galveston, TeX esssesssrerrresrsserrrererorsereeress EOE 777 


EXPEDITED PUBLICATION 
Prevention of Microvascular Thrombosis 
With Cantrolled-Release Transmural Heparin 
Nicholas S$. Jones; BDS, FRCS, London, England; 
Michael G. Glenn, MD; Lisa A. Orloff, MD; Marc R. Mayberg, MD, Seattle, Wash .......... 779 


PAPERS READ BEFORE THE AMERICAN ACADEMY OF 
FACIAL PLASTIC:AND RECONSTRUCTIVE SURGERY 
Management of the Paralyzed Lower Eyelid by Implanting Auricular. Cartilage 
Mark May, MD; Dieter F. Hoffmann, MD; y 
George F. Buerger, Jr, MD, Pittsburgh, Pa; The ARCHIVES OF OTOLARYNGOLOGY —HEAI 
Davie B.Soll, MD, Camdan, Nd: aene rae Naia dusts yaaasiieinaseaseaea tayiasthToneae 786 NECK SURGERY (ISSN-0886-4470) is publi 
Management of Animal and Human Bites in the Head and Neck monthly by the American Medical Association, 53: 
: Fred Stacker, MD; Gary Y. Shaw, MD; Dearborn St, Chicago, IL 60616, ‘and is an: offici 
Susan Boyd, MD, Shreveport, La; publication of the Association. Second-class postag: 
“Willan Wo Shockley, MD, Chapel Hill, NC ....ccecccssscssouesessssescesssntsessnvsteenvansecssesnnicesseay 789 paid at Chicago, IL. 60610 and at additional mailing 
“Dermal Healing After Local Skin Flaps and Chemical Pee! office, 
MAJ David K. Mayes, MC, USA; MAJ Michael E. Berkland, MC, USA; 
LTC Kweon |. Stambaugh, MC, USA, Fort Sam Houston, Tex osscecsesceeenneeeenses 794 
Wound Healing: Melationship of Wound Closing Tension to Scar Width in Rats 
MAJ Lawrence © A. Burgess. MC, USA; MAJ Garrison V. Morin, MC, USAF; 


Official Publication for American: Acad 
Facial Plastic and Reconstructive Surg 
American Society for Head and Neck Surge 
American Society of Pediatric Otolaryngology.’ 









CPT Michael Rand, VC, USA Jafar Vossoughi, PhD; CHANGE OF ADDRESS- POSTMASTER, send ‘all 
COL seffrey 0. Hollinger, DC, USA, Washington, DC ...ecssecssecssseureeetsrernimensnnnrecates 798 address changes to. the’ Archives of Otolaryngolo- - 
Effect of Local Hypothermia on Early Wound Repair gy—Head & Neck Surgery. Attention: Subscription 
Raman M. Esclamado, MD; Gregg A. Damiano; poparrment; 535 N e Ih 60 
; £i 
a ‘Charles w Cummings, MD, Seattle, Wash .sseseseessrserrsirrrrrnrsarren An A TE 803 ‘neat oik wok ag anence, include bi : 
ORIGINAL ARTICLES addresses, a recent mailing label, and your new 


__ Anesthetic Complications of Tympanotomy Tube Placement in Children | code. 
: “Laufe Markowlte-Spence, MD; Linda Brodsky, MD; Naseera Syed, MO; e 
O; Mark Volk, MD, Buffalo, NY .siiiseseisssissorserierisirearserersinrerarrusrrarnen 809 


images of the Temporal Bone 
Otitis Media in Japanese Monkeys : 
4 MD; Tetsuo Watanabe, MD; Goro Mogi, MD, Oita, dapan ccc 813 i] SÜPŠCRIMON | TENS s 
Viscosity Sensorinaural Hearing Loss po the ARCHIVES OF OTOLARYI 
‘Minka Hildlesheiner, PhD; Faai Bloch, MA; Chava Muchnik, PhD; NECK SURGERY are as fol 
Moshe oe emai MD; Tel HASHOMER Israel esesessssessrsrsssrrissrervsyrstasiinrernsanasaronsuuuserrteer $117 for two! years in the 


each one ‘year subseri 
‘(Rates for subscriptions 
South Korea are: available 
agents—contact the publishe 


ecurrence, l Salvage, and Survival After Definitive Radiotherapy 
nr vena a MD; 








‘Sscanento, Calif; : 
iliam Carlton Ul, Davis, Calif „u...un Futfillment Division, 535 N Dearborn 


60610. Telephone: (312) 280-7" 





sland, NY; Annika J. Lewis, émeryil, Calif; 
Allan Abramson, MD, tong land, NY; M: Michele N Manos, PAD, Emeryville, Calif vs 844 ADVERTISING OFFICES: Eastern 600 


CLINICAL NOTES 
Granuloma Faciaie: Comparison of Different Toatment Modalities 
Scott M. Dinehart, MD; Davia J. Gross, MD; 
Charlés M. Davis, MD, Little Rock, Ark; 
Arlene J. Herzberg, MD, Durham, NC occ sccseseeeesssceseeeteneesenenaeees 
Persistent Stapediail Artery Supplying a Glomus Tympanicum Tumor 
Roseanne Boscia, MD; Robert D. Knox, MD; Warren Y. Adkins, MD; 
Richard C. Holgate, MD, Charleston, SG occ cccccccsssssesesserseersesssesesennesesasersssitpnanssaearsees 
Extramedullary Piasmacytomea of the Thyroid Associated 
_ With a Serum Monoclonal Gammopathy 
Jennifer Rubin, MD; Jonas T. Johnson, MD; Roberta Killeen, PhD; 
Leon Barnes, MD, Pitigburgh Pa occ. tusessesensensereeeeseescnssenseeserceaeencaecneseneneeneessae® 
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THINK ALERT. THINK SELDANE. 


= Maximum on-the-job relief | 
from the first dose through the season- 





= tterfenadine) 60 mg tablets BD ` f 
~ forseasonal allergic rhinitis 


© 1990, Merrell Dow Pharmaceuticals Inc. 
see Brief Summary of Prescribing Information, 


Before prescribing Seldane, please 
which appears on the reverse side. 





jerfenading) es mg Taliets 


BRIER SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription. 
DESCRIPTION 
Selgane Gerlenn; isavailahle as tablets for oral administration, Each 
biet contains 60 mg tertenadine, Tablets also contain, as inactive ingre- 
dents: tom \ starch, gelatin, lactose, magnesium stearate, and sodium 


HACA! AND USAGE 
~ Seldane is indicated forthe reliet of. symptoms associated with seasonal 
__ allergic thinitis such asianeezing, rhinorrhea, pruritus, and lactimation. 


See eitsied i ts with a ki hypersensitivity ti 
in a known o 
Nerfenadine or any of it: pe mat i 


< PRECAUTIONS 
dntormation tor patients: Ric dingy Kata receive the tot- 
intormation ané instructions. fistamines are 


; Reproduction and fertility studies in tats showed no effects on male or 
fer erity oral dss oy 2 eon al oe, ALG 
the human daily atose there was a small bul significant reduction in 
plas and 15 mes he Roan ay os reduced implants and 
increased post-imptantition losses were observed, which were judged to 

‘Secondary to maternal toxicity. 

plenary Category C: There was no evidence of animar 1 i teratogenicity, 
‘eines performed in rats at doses 63 times and 
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THE HARVARD MEDICAL SCHOOL 
ND 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announce a Course 


EURIAK OTOLARYNGOLOGY FOR THE PRACTICING OTOLARYNGOLOGIST 
to be held at the 


Massachusetts Eye and Ear Infirmary 
Boston, MA 


October 4-5, 1990 


NEW ENGLAND JOURNAL OF MEDICINE 
CPC DISCUSSANT 
Sylvan E. Stool, M.D. 


FEATURED GUEST SPEAKER 
Charles D. Bluestone, M.D. 


INVITED GUEST SPEAKERS 
Rodney P. Lusk, M.D. Charles M. Myer, M, M.D. 


CHILDREN'S HOSPITAL MEDICAL CENTER FACULTY 


Gerald B. Healy, M.D. Trevor McGill, M.D. 
Ellen M. Friedman, M.D. Howard 3. Smith, M.D. 


MASSACHUSETTS EYE AND INFIRMARY FACULTY 


Michael J. Cunningham, M.D. Edward J. Glinski, M.D. 
Roland D. Eavey, M.D. Christopher Halpin, Ph.D. 
Donald K. Eddington, Ph.D. Richard Hillel, M.D. 
Robert H. Freedman, M.D. Robert Hiskaddon, M.D. 
Terry J. Gartinkle, M.D. Aaron R. Thornton, Ph.D. 


; ; Course Co-Directors 
Michael J. Cunningham, M.D. Ro‘and D. Eavey, M.D. 
CME Credits: 13 Course Fee: $300.00 


For further information contact the Harvard Medical School, Department of Continuing Education, Boston, MA 02115 
(617) 432-1526 





now lasts up to five years longer. 
ricans live longer nowadays. Upto five years longer, says one study, = 
than in 1970. One reason is that people know more about reducing their risk 
of heart disease. And we've helped. This year the AHA will invest more 
than.$70 million in cardiovascular research and organize 2.7 million 


volunteers to go out and spread the word. To learn more, write us at: 
7320 Greenville Aye., Box 10, Dallas. TX 75231. 


American Heart 
-Association 
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When thick mucus complicate 
sinus drainage 











Thick mucus can significantly 
increase the pain and discomfort of 
sinusitis. When thick mucus TE 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 
ORGANIDIN contributes to your 
patients’ relief by increasing the  — 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the — 
sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 


ORGANIDIN wives 
iodinated glycerol : 


Liquefies mucus to promote sinus drainage 
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: (iodinated glycerol) | 
_ Tablets, Elixir, Solution | 
a “Before prescribing, please consult complete product information, a brief 


summary of which follows: 


INDICATIONS AND USAGE l 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
emphysema, cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


i 

=. CONTRAINDICATIONS | 
| 

| 

j 


| Completely Updated 


- History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
-and the patient should be apprised of the potential risk to the fetus. 


_ WARNINGS | 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with | 
-Caution or avoid use in patients with history or evidence of thyroid disease. | 
| 

l 


PRECAUTIONS 
General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 
£: Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
» to be a problem clinically with ORGANIDIN, they should be kept in mind in 
. patients receiving these preparations for prolonged periods. 
“Drug interactions: lodides may potentiate the hypothyroid effect of lithium | 
«and other antithyroid drugs. | 
Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal i 
studies have been performed with ORGANIDIN: 
Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications): 
i rursing mothers: ORGANIDIN should not be administered to a nursing 
woman. , 


| 
i 
ADVERSE REACTIONS | 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland ; | 
| 
i 
| 
| 
j 
lj 
i 
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enlargement, and acute parotitis have been rare. 
OVERDOSAGE ; 
Acute overdosage with ORGANIDIN has been rare and there have been no 
feports of any serious problems. 
DOSAGE AND ADMINISTRATION 
. NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
: Elixir—1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 
~ Children: Up to one-half the adult dosage, based on the child's weight. 





These handy, tear-off, drug- 
use information sheets are 
designed to supplement your 






| HOW SUPPLIED verbal instructions to your 
SASANIDIN is avalale as: | patients. They are available 

i | for 81 drug titles from the 

clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and | U.S. Pharmacopeia (USP), 


ao one gallon (NDE 0037-4213-40). 

Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 

Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
‘om excessive heat and moisture. 

ORGANIDIN Elixir and Solution — Store at controlled room temperature. 

Protect from freezing and excessive heat. 


the highly respected drug 
information organization. 









M 
ORGANIDIN Tablets are manufactured by: T ; 
WALLACE LABORATORIES order your PMIs 
Divisionof. 4/7 from USP today. 
CARTER-WALLACE: INC. Call toll-free to 





Cranbury, New Jersey 08512 
ORGANIDIN: Elixir and Solution are Distri 
WALLACE LABORATORIES 
Division of = 
CARTER-WALLACE: INC. © 

Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace Inc. 
Humacag, Puerto Rico 00661. 





Mth oa receive a FREE 
PMI information kit or to 
order.and charge to your 
MasterCard or VISA. 


















1-800-227-8772, 
Ext. 773 
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In bacterial sinusitis... 


Ta\val 


@iaala\vs 
dI UAI 


First time, first-line for clinical certainty 


€ 1990, Beecham Lal boratories Please see brief summary of prescribing information on adjacent page. 









"Brie! Summary of Prescribing information 
‘Indications and y: AUGMENTIN® is indicated in the treatment of infections 
caused M by Aseni je strains of the designated organisms in the conditions: 


Lower Respiratory infections caused by B Blactamase-prodieing strains of 
Hemophiius influenzae and Branhamelia catarrhalis, 
Gis Media caused | by ‘acamase potion strains of Hemopivlus 
fh and oe la fa catarrhe Alis, 
se-producing strains ef Hemophilus influenzae 
yanhamella Calal Ferhat aie 


Skin. ant Skin Structure infections caused by B-lactamase-producing strains 
of Hococcus aureus, E. coli. and Klebsiella 
“producing strains of £. cali, 


Uoma T c! infections caused by lactamase- 
aapa and Enterobacter spo. 

White SOREN is indicated only for the conditions listed above, infections 
Gated by Paid susceptible organisms are also amenable to AUGMENTIN 
Treatment due to its amoxioiliin ana hereto, mixed infections. caused dy 
ampicilin OMEN tible orga se-producing organisms suscep- 

x iE in AUGMEI TIN Should not eur ‘hea aiton of another anibiote. 
ical studies, to determine the causative organisms and their suscepti- 
outy ip AU ENTIN, should be doe together with any indicated Surai 


ae 


i WARNINGS, SERIOUS AND K: EASIONALLY I qi A BERSERI NUTT 
KER PYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
ENICILLIN THERABY AL ATH ANAPHYLAXIS IS MORE FRE 
OWING PAI AL IT HAS O 


PENI i; ACTIONS Re MORE LIKELY TO OCCUR IN INDIVIDU- | 
TORY OF Sens Y 10h MUER LERGENS. THERE HAVE BEEN REPORTS | 
OF | ALS WITH RY OF PEI NICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE F REACTI ONS Wi HEN TREATED WITH CEPHALO- 
ReGuINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL | 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS hay RSEN aA 
REACTIONS 10 PENICILLINS, CERHALOSPORI NS, OR OTH JENS IE 
AN-ALLERGIC REACTION OCCURS AUGMENTIN SHOULD BE O INUED 
SAND THE APPROPRIATE MERAPY INSTITUTED, Renous B ANAPIVLA iD 
bea TONS REOMRE IMMEDIATE EMERGENCY TREATMENT WITH FINER. 
RINE) ENOUS STEROIDS, AND AIRWAY MANAGEMENT. 
CLUDING ANTHAA BATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautio al: While AUGMENTIN possesses the characteristic low 
toxicity “an een A group of antibiotics, periodic assessment of organ 
s tem functions. including renal, hepatic and hematopoietic function is advis- 
ie furing prolonged ti NADY 
percentage of patients with mononucleosis who receive ampicillin 
dete 4 skin rash, Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis, 
he possibility af superinfections with mycotic or bacterial pa S should 
oe Kept in min gn therapy if Superinfections occur (usually involving 
ynonas or Candida), the drug should be discontinued and/or appropriate 


v Pse 
therapy (astute 

interactions: Probenecid decreases the renal tubular secretion of amoxicillin. 

epeen use o Wih AUGMENTIN may result in increased and prolonged blood 

ONICHA 

The concurrent administration of alloperino| and ampicitin jereases substan- 

ah he incidence of rashes in i pats a receiving Compared 1 © 

fecaiving ampici iia alone UE druge as oam ion of 

TN rahe 15 thue ue ko alt icemia present in these patients. 

ENTIN, and final administered concurrently. 


“There UG! 
AUGERI soua should mat he Co -ecnneshered wo Anta buse“ (disulfiram), 
Mut SL m Stud in 


ong 
not been mi i prajuato Ca carcinogenic or mutagenic potential, 
aol {Category By Ronroduc rar teen ara p mice and 
fats at fakes up to ten (10) times Pe numan G0 and have Peyenied no evidence 
Of impaired fertility or aam 10 ihe fetus Tue to AUGMENTIN. There ate, however, 
te and well-controlled studies in pregnant women, Because animal 
te not alway ate a oe response, his rit 





necessary. 
rsing ; Ampicillin class antibiotics are excreted in the milk; theretore 
canion should he ex ea when AUGMENTIN is administered to a nursing woman 
rse Reaction: MENTIN is generaly well tolerated. The majority of 
bly tects pasened in AA trials were of a mild and transient nature and less 
than 3% of patients discontinued therap because of drug related side effects. 
“The most frequently reported adverse were diarhea/loose stools (9%), 
usea (3%), Skin rashes and urticaria GA). vomi miting (19), and vaginitis (156). 
The eral incidence of side effects, and in particular diarrhea. increased with 
<The higher recommended dose. Other less frequently teported reactions include. 
abgom nal discomfort, flatulence and headache, 
y onn adverse reactions have been reported for ampicitlin class 





; Diarrhea. nausea, vomiting indigestion, gastritis, stomatitis, glossitis, 
ify” tongue, enterocolitis and membranous Solis 
ivit) opus ; Skin rashes, urticaria, angioedema, serum sickn 
i io fash accompanied by ring arthralgia 
ae 'requentiy Teven. ravens multiforme rarely Stevens-Johnson af fore 
and. ai eS ca case 6 it in anb dermatitis have. been rey 


‘moderate rise in SGOT and/or SGPT has been noted in patients treated 
Ha in Glass antibiotics as well as with AUGMENTIN, but the signifi- 
findings is unknown, As with some other eric lins, and some 
oS transient hepatitis and cholestatic jaundice have been con 


“Hemi at ; Anemia, thrombocytopenia, thrombocyt 
2 PUIpUTA, EOS ig. Teukopenia and agranulocytosis have been ed du Ng 
tegen) wit with eric ins These hese reactions are usually reversible on 1 on discontinuation 


ensi 
was noted ir Jess than 1% qii the. patients treated with AUGMENTIN 
g tem Ri verano D pparactvity. agitation, amiety, insomnia, 
i: ve been rena 





: Adults: The isu aul ose cr one. one AUGMENTIN gis g fabie every 
eight hours. For more Severe infections and infections of the. e respiratory tract, the 

dose shouid be one AUGMENTIN SOF {aber ayey el ight hoy 

dey pon the AUI JEMENTIN ‘250 A tablets conta, the same 


it ctavatanie as polassiom salt GMI i 
en ables are mivalent 10 Sna AUGMENTIN SOO" (abet 
AUGMENTIN 2 Beo a oe not be Substituted for one AUGME! PN 


tablet for treatmen! re severe 
: Children: The usual ee is 20 mg/kg/day. based ûn amoxicillin component, in 
‘divided doses every eight hours, For otis edia. sinusitis and other more Severe 
» infections, the dose shouid be 40 mg/l eg ay, day, based on the amoxicillin component, 
in vided d Moses eve ‘every eight hours. Also available as AUGMENTIN “(25° and 


Children weighing 20 kg and moe should be dosed according to the adult 
recommendations. 
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Drug Evaluations 
Subscription 
new looseleaf format 







See for 
yourself 


how DRUG EVALUATIONS 
Subscription can enhance your Duae 








How do you decide what to prescribe for hypertension in diabetics? How do 
you determine whether a patient’s impotence is amenable to drug therapy? 
How do you determine if the drug you want to prescribe is safe for a 
pregnant patient? And how do you stay abreast of new prescription 
medications? 


You'll find authoritative answers to most of the drug questions you 
encounter in daily practice in DRUG EVALUATIONS Subscription from the 
American Medical Association. 


Now the most clinically relevant reference available on prescription drugs 
comes in a convenient new looseleaf format, updated quarterly. With DE 
Subscription, you'll always have the latest information at hand. 


Call the AMA toll-free today for a free sample. And see for yourself how DE 
Subscription can enhance your practice. Choose one of four newly revised 
chapters: Antihypertensive Drugs, Drugs Used in Male Reproductive 
Dysfunction, Antiviral Drugs, or Drugs Used in Mood Disorders. 


Become a Charter Subscriber — and save 20 percent 

Until July 31, 1990, Charter Subscriptions are available for only $116 

— that’s 20 percent off the regular price. Call 1-800-621-8335 to use your 
Visa or MasterCard, or for price quotes on special orders for medical 
students and residents. 





To order your free chapter, just call the AMAS toll-free number. Or use your 
Visa or MasterCard to become a Charter Subscriber today — and save 20 
percent. 


The special Charter Subscriber offer is good through July 31, 1990. This 
offer cannot be combined with any other discount offer. 

Visa or MasterCard number must accompany phone orders. 
Please allow 6-8 weeks for your subscription to begin. 


Call 1-800-621-8335 for price quotes on a orders for medical 
students and residents. 





or Rhinorrhea and Congestiont 


z 
Multi-Patient 
Prescription 


B.I.D. Titratable Tablets 
B.I.D. RYNATAN -S* 


e Convenient Oral Syringe 
e By Prescription Only 


2YNATAN 222 


‘ITRATABLE TABLETS 


ach capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
lorpheniramine tannate, 8 mg; pyrilamine tanrate, 25 mg. 


tent pending. RYNATAN"-S is the combination c RYNATAN* Pediatric Suspension 
floz) anda 10 mL calibrated oral syringe 

hen used for symptomatic reliefof coryza and nasal congestion in allergic rhinitis or 
e common cold 

ease see the following page for prescribing information. 


Ri sison Pg 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
© 1989 Carter-Wallace, Inc. W: Cranbury, New Jersey 08512 
















Each capsulé-shaped tablet contains: phenylephrine tarinaté, 25 mg: 
-chiorphenirarnine tannate, 8 mg; pyrilamine tannate, 25 mq. 


RYN ATAN-S ia 


PEDIATRIC SUSPENSION 


= Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg: 
“-ghiorpheniramine tannate, 2 mg: pyrilarnine tannate, 12.5 mg. 


- Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 






Phenylephrine Tannate 25mg 
Chiorpheniramine Tannate amg 
Pyrilamine Tannate 25mg 


Other ingredients: com starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mi. (teaspoontul) of the Pediatric Suspension contains: 


Phenylephrine Tannate Smg 
Chiorpheniramine Tannate amg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
| saccharin sodium, sucrose. 


` Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 

pyrilamine. 

Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 

and nasal cangestion associated with the common cold, sinusitis, allergic rhinitis and 

other upper respiratory tract conditions. Appropriate therapy should be provided for 

the primary disease. 

Contraindications RYNATAN is contraindicated for newborns, nursing mothers 

and patients sensitive to any of the ingredients or related compounds. 


i Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy, Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
‘contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.9., hypnotics, 
sedatives; tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
‘and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
inchildren, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


formation for patients: Caution patients against drinking alcoholic beverages or 
‘engaging in potentially hazardous activities requiring alertness, such as driving a car 
Or operating machinery while using this product. 


rug interactions; MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been. performed with RYNATAN®, 


“Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 

have not been conducted with RYNATAN. It is also not known whether RYNATAN can 

. Cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN shouid not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
“doses have been minimal, The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
estlessness to convulsions}. Antihistamine overdosage in young children may lead to 
nvuisions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. if gastric 
oi lavage Is indicated, isotonic or half-isotonic saline solution is preferred, Stimulants 
should not be used. if hypotension is a problem, vasopressor agents may be 
considered. 
Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults -— 1 or 2 tablets. 
_RYNATAN Pediatric Suspension: Chiforen over six years of age — 5 to 10 mi (1 to2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (12 to 1 teaspoontul): 
hildren under two years of age — Titrate dose individually 
How Supplied RYNATAN* Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


-RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68), 
Storage: RYNATAN® Tablets — Store at room temperature: avoid excessive heat — 

bove 40°C (104°F). 
RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-30°C (59°F 86°F); protect from freezing. 

atent Pending 

RAYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 H. oz.) anda 
“410 mL, calibrated, oral syringe. 

WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey.08512 


Wy, WALLACE LABORATORIES 
À Division of Caner-Wallace, ine: 
W Cranbury, New Jersey 08512. 
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UOUUBUBUEEUEUNUEOBUE 
INTRODUCE 
HE OLDEST 
ADVANCE 


In MEDICINES. 





Its called talking. If your older patients don’t 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine's name, how and when to take it, 
precautions, and possible side effects. En- 
courage them to write down the information and 
ask you questions about things they don’t 
understand. 

You'll also want to take a complete medica- 
tions history including both prescription and 
non-prescription medicines. The history can 
alert you to the potential for drug interactions 
and help you simplify their regimen. 

Re-introduce the oldest advance in 
medicines. Make talking a crucial part of your 
practice. Because good, clear communication 
about medicines isn’t a thing of the past. It’s the 
way to a healthier future. 


Before they take it, 
talk about it. 


M M National Council on 

A K Patient Information and Education. 
666 Eleventh St NW. Suite $10 
Washington, DUC. 2000) 


en tae 
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This month’s Facial Plastic News section reviews some of 
the advances in research presented at recent meetings of 
the American Association of Facial Plastic and Reconstruc- 
tive Surgery. Surgeons are continually searching for mech- 
anisms of enhancing the survival of flaps and grafts. Recent 
investigations have increased our understanding of some of 
the time-honored techniques that are used to reduce the 
risk of necrosis when transferring tissue from one site to 

“= another. 

Surgical delay is used with large regional flaps when 
there is some threat.of loss of viability of the distal portion 
of the flap. Calhoun et al (Department of Otolaryngology, 
- University of Texas Medical Branch, Galveston) presented 
“a description of the confusion in the surgical literature re- 
garding the design of delayed flaps. They also presented a 
‘study comparing different designs of delay using a midline 
- dorsal flap on white rats. The four surgical techniques in- 
< eluded the following: Group 1 animals had an incision on all 
three sides with complete undermining of the flap. Group 2 
‘animals were incised along the two long sides of the flap 
with no undermining. Group 3 animals were incised on all 
_ three sides and not undermined. Group 4 flaps were incised 

along the two long sides and completely undermined. 

Postoperatively, tissue oxygen tension levels were mea- 
sured in the distal portion of the flap using a transcutane- 

“gus. oxygen monitor. On the eighth day, all flaps were raised 
“entirely and replaced to the donor site. The results indicated 
that the bipedicle design (group 4) had significantly less 
“necrosis than the other flaps, with the greatest amount of 
-necrosis occurring in groups 2 and 3. Interestingly, the au- 
‘thors found an association between higher oxygen levels in 
the distal flaps and greater necrosis at 15 days. 
‘The authors agree with the most widely accepted theory 
` of the delay phenomenon, which is that delay enhances 
blood flow. They postulate that the increased blood flow is 
-<a result of a combination of inflammatory mediators at the 
flap-site and a denervation surge of norepinephrine. The 
latter effect, results subsequently in vasodilatation follow- 
-ing norepinephrine depletion. This, in part, may explain the 
finding that the bipedicle design of flap delay yielded the 
- best survival results. 
-Hyperbaric oxygen therapy has also been used to enhance 
< the survival of flaps and grafts. One of its beneficial effects 
appears to be increased neovascularization. Willging et al, 
_ Chicago, Ill, presented a study of the effects of hyperbaric 
< oxygen-on composite graft survival. Their study involved 
< white rabbits from which a block of skin and cartilage 
© (em?) from the margin of the ear was excised and replaced 
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to the same site. Postoperative hyperbaric oxygen was ad- 
ministered daily. They found an increase in the number of 
complete grafts that survived the hyperbaric oxygen group 
when compared with a control group. 

Goodman and Ruben (Department of Otolaryngology, 
University of California, Davis) looked at the effects of hy- 
perbaric oxygen on irradiated skin flaps. A quantity of 25 Gy 
was administered to rats and a dorsal flap was elevated. 
Looking at different postoperative intervals, they found no 
significant effect on skin flap survival with the use of 
hyperbaric oxygen. 

Another technique to enhance skin flap survival has been 
the use of cooling. Despite the risks of vasoconstriction and 
increased viscosity, some authors have felt that cooling re- 
duces metabolic demand of the distal flap and ean be a ben- 
efit to survival. Goding et al (Department of Otolaryngolo- 
gy, University of Minnesota, Minneapolis) looked at the ef- 
fects of cooling on the survival of myocutaneous groin flaps 
in pigs. They were able to demonstrate a significant de- 
crease in blood flow in the cooled flaps by dye fluorescence 
measurement. They found no deleterious effect from cooling 
the flaps and, in fact, noted that there was a delay in the 
onset of necrosis of the distal portion of the flap when com- 
pared with noncooled control flaps. They concluded that 
moderate cooling can be applied to a surgical flap with 
marginal vascularity without putting that tissue to in- 
creased risk of necrosis. 

Constantino et al (Department of Otolaryngology, North- 
western University, Chicago, Ill) presented three papers on 
the evaluation of a new hydroxyapatite cement. The com- 
pound is tetracalcium phosphate, which can be mixed with 
water or blood and sets to solid hydroxyapatite. It can be 
used to fill bony defects and creates osteoid formation at the 
implant-bone interface. It appears to become integrated to 
underlying skull bone by osteoconduction. The authors re- 
viewed the histologic findings, which showed a mild tran- 
sient inflammatory response without foreign body reaction. 

The implant was also used in the obliteration of cat fron- 
tal sinuses. There were no adverse reactions, infections, 
mucoceles, or implant extrusions. The implant did show 
gradual resorption with replacement by woven bone. The 
results of this study are very encouraging for the safe cor- 
rection of dural defects in the absence of significant foreign 
body reaction. 

Larrabee and coworkers (Seattle, Wash) presented a 
study of the effects of intralesional interferon gamma in 
patients with keloids and hypertrophic scars. Keloids and 
hypertrophic sears are both characterized by excessive col- 
lagen formation. Interferon gamma is a lymphokine that 
can down-regulate collagen synthesis in vitro and in vivo” 
and, therefore, has potential therapeutic benefit in the- 








Facial Plastic News 





ma of abnormal stars: intralesional scar injec- 

ma were performed to determine 
lence for the efficacy of this treat- 
ereased in linear dimensions and 
10 sears studied decreased at least 
mensions Interferon gamma can safely be 
alesionally once per week up to a dosage 
i weeks with no serious toxic effects. The 
mon reported side effect was a mild headache. A 
nded prospective study comparing interferon 
na with steroid injections is planned.—JAMES N. 
<o THomrsos, MD, Winston-Salem, NC, and ROGER CRUMLEY, 

SMD, Oraxge, Calif 














_ The Punch in Skin Surgery 


“Me 
plan 
of skin | 
other! 





‘re familiar with my work on hair trans- 
e punch, but I believe that many kinds 
bettertreated with the punch than with 
eclared Norman Orentreich, MD, whose 
work iv ie surgery was honored with the Asso- 
ciation 9: Facial Plastie and Reconstructive Surgery Dis- 
tinguished 5 Service Award at the Fifth International Sym- 
posium iz Toronto, Canada. 

The mejor advantage of the punch in skin surgery is the 
cosmeti¢ werrection it offers. For resolution of conditions 
ch asise pick scarring and leukoderma, it is the best 
techniqa» currently available, according to Orentreich. 

Documented as early as 1877, the punch instrument in its 
moderm farm was used by the German surgeon Kromeyer 
at the'tarn of the century. He is given credit for first using 
dental wachines. with rotating cylinders to remove hair 
from thecface orto punch out ice pick sears. 

“The panch is the perfect geometrical shape,” said Oren- 
treich: “You don’t have to be a genius to cut a circle with a 
cylinder. ft is very easy to cut surfaces with the punch be- 
cause the:minute the puneh starts turning, it keeps cutting. 
It is alsoweasy to judge the depth.” 


iCE PICK SCARS 


For some peopie, ice pick scars are the bane of their ex- 
istence.Fexplained Orentreich, “You'll get somebody with 50 
‘little ice pick sears. You say to yourself, ‘Dermabrasion isn’t 
the answer. I'd have to go too deep or I’d have to do it so 
many times that ld leave atrophy, telangiectasia, eczema- 

















aryngol Head Neck Surg—Vol 116, July 1990 


-time for those grafts to grasp surrounding tissue.” 










































tization, and thin skin. How can I get a hole without plan- 
ing it down?” 

The basic punch technique when used in the removal of 
ice pick scars is “no more difficult than electrolysis, once you 
learn how to do it,” said Orentreich. The scar is punched out, 
removed, and replaced with a 50% larger graft taken fro 
the donor site behind the ear. The excess tissue is removi 
from the plug, which is then placed inthe recipient site. 
graft is stabilized with pressure and taped in place. O 
treich cautioned to let the slightly elevated grafts alon 
a full month or two. “They'll pop right oat! Allow enou 





Variations of the basic punch technique are used depen 
ing on the severity of the searring. If the surface of the skin 
has little more than “dells,” the scar simply ean be punche 
out, allowed to elevate, and left to stop bleeding. In cases o 
severe acne, where passageways under the skin produce e 
ithelium and cysts, the punch cylinder allows the s Surgeon 
to bore under the skin. 


LEUKODERMA 


Dermabrasion and burns sometimes produce loca 
loss of melanin in brown or black skin types. This Yr 
leukoderma easily can be resolved by using a 2-mm pu 
to “seed” the lightened areas with grafts from whol 
or epidermal tissue. The graft melanocytes send out te: 
clelike pseudopods, which inject surrounding ker 
with melanosomes. “You get about a centimeter of pigme’ 
per punch. Using this method you can repigment an enti 
area—little by little it just closes up. = Teita are ve 
good,” said Orentreich. i : 


OTHER USES 


Of even greater importance, however, ï is the use of the. 
punch technique to excise locally invasive thelial tumors 
such as basal cell carcinomas. “In my hands, I fit 
for the tip of the nose is the optimal way to remove skin 
cancer,” said Orentreich, adding that it permits the surgeon 
to sample deeply even to cartilage without. removing unin- 
volved healthy tissue. 

Orentreich recommended that, when working on the nose, 
donor tissue be taken from the back of the earlobe for the 
best tissue match. The bottom of the punch segment is- 
trimmed so that it sticks up 1 to 2 mm to allow for shrink- 
age and, later, desiccation, dermabrasion, or shaving with 
a #10 blade. The graft is held in place with 6-0 sutures to` 
ensure apposition and to keep the patient from dislodging. 
the graft. —— DEBORAH L. KALLGREN, Ijamsville, Md, in an in- 
terview with NORMAN ORENTREICH, MD, New York, NY = 

















WHEN ANTIHISTAMINE THERAPY IS NOT ENOUGH... 


MOVE OVER ANTIHISTAMINES.. 


Allen & Hanburys”* 
DIVISION OF GLAXO INC A A 

a world leader in respiratory care 
ResearchTriangle Park, NC 27709 
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FOR BECONASE 


Unlike antihistamines, BECONASE acts directly on the 
inflammatory component; providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms’? more 
effective than terfenadine for breakthrough nasal symptoms 
on high pollen count days** 

Safety established for long-term use?" 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
(Monday through Friday, 8AM to 4:30PM, EST). 


BECONASE ECONASE wis: 010 AEROSOL 
(BECLOMETHASONE DIPROPIONATE, USP) 
BECONASE 


ALSO AVAILABLE: 
NASAL SPRAY 0042% 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 







*in two out of four measures of nasal symptoms, P<0.01. 
+See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. #Calculated on the dried basis. 


Please consult Brief Summary of Prescribing Information on next page. 


771 


































































Beconast AQ” Nasal Spray, 9.042%" 
(beclomethasone dipropionate, monghydrate} 
“Caluutated on the dried basis, Far intranasal Use Only, 


SHAKE WELL BEFORE USE. 





<The followings a briet summary only Betore prescribing, see complete prescribing information in Beconase® 
‘Inhalation Aerosol and Beconase AQ® Nasal Spray product labeling 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contramdicates its use 
< WARNINGS: The replacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AO* 


Nasal Spray can be accompanied hy signs of adrenal insufficiency, 

Careful attention must be given when patients previously treated for prolonged periods with systemic cortico 

Steroids are transferred to Beconase inhalation Aerosol or Beconase AQ Nasal Spray. This is particularly important 

oe sp thosé patients who have associated asthma or other clinical conditions where too rapid a decrease in systemic 
-badlicosterolds may cause a Severe exacerbation of their symptoms. 

Studies have shown that the combined admunsstration of altemate-day predmsane systemic treatment and 
orally inhaied beclomethasone increases the tkelhood of hypothalamic pituitary-adrenal (HPA) suppression 
“compared to a therapeutic dose of ether ane alone, Therefore, Becanase inhalation Aeroso! and Beconase AO 
Nasal Spray treatment should be used with caution in patients already on altemate-day prednisone regimens for 
any disease. 
vg. recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive oF 

“predisposed by virtue of recent systemic steroid therapy, symptams of hypercorticism may occur, including very 


Invalatiog Aerosol and Beconase AG Nasal Spray should be discontinued slowly consistent with accepted proce 
dures for discontinuing ora! steroid therapy. 


PRECAUTIONS: Generat: Dusng withdrawal trom orai steroids, some patients may experience symptoms af 
withdrawal, eg, joint and/or muscular pan, Jassitudg, and depression, 
Rarely, immediate hypersensitivity reactions may occur after the intranasal administration of beclomethasone 
Extremely rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been 
reported following the intranasal application of aerosolized corticosteroids, Although these have not been 
observed in clinical tuals with Becanase AQS Nasal Spray, vigilance should be maintained 
in clinical studies with beclomethasone dipropionate administared intranasally, the development of localized 
“intitctions of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuation of treatment with Beconase® 
inhalation Aerosol or Beconase AQ Nasal Spray. 
Af persistent nasopharyngeal writation occurs, t may be an indication fot stopping Beconase AG Nasal Spray 
8 Beclomethasone dipropionate is atisorbed into the circulation. Use of excessive doses of Beconase Inhalation 
oAetosol or Beconase AQ Nasal Spray may suppress HPA function 
‘Beconase inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution, it at all, in patients with 
active. quiescent tuberculous intentions of the respiratory tract: untteated fungal, bacterial, of systertuc viral 
“oinfechons: or ocular herpes simpiex 
Foraither preparation to bé effective in the treatment of nasal polyps, the aerosol or Spray must be able to enter 
the nose. Therefore, treatment of nasal polyps with these preparations shouid be considered adjunctive therapy 
to surgical removal and/or the use of other medications that will permit effective penetration af these preparations 
into the nose, Nasal polyps may recur after any form of treatment, 
‘As with any long-term treatment, patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over 
“Several months or longer should be examined periodically for possible changes in the nasal mucosa 
Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
“Co nasal septal vicers, nasal surgery, Of Trauma should not use a nasal corticosteroid until healing has occurred 
$ Although systernc effects have been minimal with recommended doses, this potential increases with excessive 
doses. Therefore, larger than recommended doses of Beconase hihalation Aerosol and Beconase AQ Nasal Spray 
‘Should be avoided 
information for Patients: Patients being treated with Beconase inhalation Aerosol or Beconase AQ Nasal Spray 
should receve the following information ang instructions. This information is intended to aid in the safe and effec- 
‘tive use of Medication, It is Nota disclosure ot all possible adverse or intended effects. Patients should use these 
“preparations at reguiar intervals since ther effectiveness depends an thei regular use, The patient should take 
he medication as directed. its not acutely effective, and the prescribed dosage should not be increased, Instead, 
Nasal vasocanstictors or oral antitistamines may be needed unti the effects of Beconase Inhalation Aerosol of 
‘Beconase AQ! {beclomethasone diprapionate, monohydrate) Nasal Spray are fully manifested. One ta two weeks 
iay pass before tull reliet is obtained, The patient should corttact the doctor it AVCIRNOHTS do Bot improve, or if the 
anditan worsens, or if sneezing or nasal irritation occurs. For the proper use of ether und and ta attain maximum 
improvement. the patient shouid read and follow carefully the patients instructions section ot the package insert. 
Carcinogenesis, Mutagenesis, impairment of Fertility: Treatment of rats tor a total of 95 weeks, 13 weeks by 
finalaticn and 82 weeks by the orai route, resulted in no evidence of carcinogene activity Mutagenic studies have 
hol. bean performed a 
iirfipaiment of tertdity as evidenced by inhibition of the estrous cycie in dogs, was observed following treatment 
‘the otal route. No inhibition of the estrous cycle in dogs was seen following treatment with beclomethasone 
propionate by theinhalation route. 
rregnancy: Teratogenic Ehects: Pregnancy Category C: Like other corticaids. parenteral (subcutaneous) becio- 
hethasane dipropionate has been shown to be teratogenic and émbryacidal in the mouse and rabbit when given 
doses approximately ten times the human dose. in these studies, beciamethasone was found to produce fetal 
resorption, clef palate, agnathia, mucrostomia, absence of tongue, delayed ossification, and agenesis af the 
thymus: No teratogenic of embryocidal effects have been Seen in the rat when beclomethasone dipropionate was 
/Samunstered by inhalation at ten times the human dase or orally at 1,060times the human dose. There are no 
“adequate ant well-controlled studies in pregnant women. Beclomethasone dipropionate should be used during 
reqnancy only f the potential beneft justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers feceving corticosteroids during 
regrancy, Such infants should he carefuliy observed. 
jursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human mik, Because other 
oricostercids are excreted in human milk, caution should be exercise when Beconase (beclomethasone dipro- 
yonaté, USP) Inhalation Aerosol or Beconase AQ Nasal Spray is admimstered to nursing women 
ediatric Use: Satety and effectiveness in children below 6 years of age have not been established 


ADVERSE REACTIONS: in general, side effects in clinical studies with both preparations have been primanly 
ssociated with irntation of the nasal mucous membranes. 

ooo Extremely rare instances of wheezing, nasai septum pertorahion, and snicreased intraocular pressure have been 

eported fadowing the intranasal adeunistration of aerosolized co ‘ids (see PRECAUTIONS) 

Rare-cases of immediate and delayed hypersensitivity reactions. including urticana, angioedema rash, and 
ronchospasm, have been reported folowing the oral and intranasal inhalation and administratian of 
ecidmerhasone 
_ Beconase® Inhalation Aerosol: Adverse reactions reported in controfied clinical trials and long-term open 
tutes are described below. Sensations of ination and burning in the nose (11 per 100 patents} following the use 
t Baconase inhalation Aerosol have been reported. Also, occasional sneezing attacks (10 per 100 adult patients) 
ave accursed immediately following the use of the intranasal inhaler, This symptom may be more common it 
hidren. Hhinorthea may occur occasionally (1 per 100 patients) 

Lovalized infections of the nose and pharynx with C albicans have occurred rarely {sea PRECAUTIONS) 
“Transient episodes of epistaxis have been reported in 2 per 100 patents, Ulceration of the nasal mucosa has 
fl repotied rarely. 
yaternic corticosteroid side etfects were not reported during contemiled climcal trials, If recommended doses 
exceeded however, orif individuals are particularly sensitive. symptoms of hypercorticism, ie. Cushing's 
yudrome, could atcur, 

Metonase AQ” Nasal Spray: Adverse reactions reported in controlled ciinical tnals and open studies are 

antet below, 

Mili nasopharyngeal imntation has been seported in up to 24% of patients treated, including occasional sneezing 

attacks (about 455) occurring immediately following use of the spray. in patients experiencing these symptoms, 

one had to.discontinue treatment. The incidence of transient imitation ang sneezing was approximately the same 

ithe group. of patients who received piacebo in these studies, implying that these complaints may be related to 
tici: components of the formulation. 

fewer than Sper 100 patients mported headache, nausea. or lightheadedness. Fewer thas 3 per 100 patents 

o Teported nasal stutfiness, nosebleeds, munorthea, or tearing ayes. 

















VERDOSAGE: intormatian concerning possible overdosage and its treatment appears in the full prescribing 
imation, RB21006 March 1989 





EFERENCES: 1. Kalinar MA, Pathogenesis ot the iate phase reaction ang the mechanisms of action of cortico 
ermas irine treatment of allergic diseases. N Eng Rey Allergy Proc. 19BB7(3)1-5. 2. Juniper EE Kane PA, Kar- 
grtaya FE, Dolowch d. Comparison of beclomethasone dipropionate aqueous nasal spray astemizole. and the 
combination. in the prophylactic treatment of ragweed pollen-induced thinncaniunctivitis, df Allergy Clin immunal. 
1989/83(3).627-633: 3. Salomonsson P Gottberg L. HelbomH, Narrlind K. Pegeldw K-O. Efieacy of an ora! anti- 
histamifeastemizole, as compared to a nasal steroid spray in hay fever: Allergy. 198B43(3)214 218. 4, Beswick 
MBL Kenyon GS Chery JA. A comparative study of beclamethasund dipropionate aqueous nasal spray withter 

c Tenadine tablets in seasonal allergic rinnitis. Curr Med Res Opin. 1985.91 87560-5075. KAGhEA, Kolin A. Lang term 
Ceflicacy and safety of beclomethasond dipropionate aërosol in perennial shinitis. Ann Allergy VG8R50(2).81-84 
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; fare cases of menstrual irregulantes. acneitorm lesions, and.cushingid features. H such changes occur, Beconase 



















NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
October 4-6, 1990 
January 17-19, 1991 
April 19-21, 1991 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Canal Wall Up & Down Techniques 
*Cochlear Implant Approaches 
*Tympanoplasty Techniques 
*Homograft Tympanoplasty Techniques 


*Mastoidectomy 

*Facial Recess Techniques 
*Endolymphatic Sac Surgery 
*Stapedectomy Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrolment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Sigleck, M.D. 
Toni Levine, M.D. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) 598-1395 


Chairman, Department of 
Otolaryngology/ HNS 
Frank E. Lucente, M.D. 










CLASSIFIEDS 
TARGETED TO YOU 


Every month this journal now has 
a special “Classified Advertising” 
section full of professional 
opportunities in your specialty. 
It’s a highly visible marketplace of 
wide-ranging opportunities, all 
concentrated under our new, blue 
banner. You'll find it toward the 
back of this issue. 












For details on advertising call: 
National: 800-237-9851 © Florida: 800-553-8288 









When the world 
turns upside 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine"? 


j : : 
i better compliance because transdermal 
delivery is more convenient 


j f Transderm Scop’ 
F scopolamine 

programmed delivery 

0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing 7 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please - 
see Prescribing Information on ¢ 


K ‘ 
i, next page before A 
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Transderm Scop’ 


scopolamine 
(formerly Transderm-V) 


‘< Transdermal Therapeutic System 


“Programmed delivery in vivo of 0.5 mg of 
= Scopolamine over 3 days 


«BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scdp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
| Clinical Results: Transderm Scdp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
` who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scdp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 
Transderm Scdp should not be used in patients with known. 

~ hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


© WARNINGS 
Transderm Scdp should not be used in children. and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and contusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
Jo. pyloric obstruction, or urinary bladder neck obstruction. 

“Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scdp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects, 
information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
‘should be strongly advised to wash their hands thoroughly with 
Soap and water immediately after handling the disc. 

i. Patients should be advised to remove the disc immediately 
> and contact a physician in the unlikely event that they experi- 
‘ence symptoms of acute narrow-angle glaucoma (pain in and 
»teddening of the eyes accompanied by dilated pupils). 
“Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available, 
Drug Interactions 
‘Scopolamine should be used with care in patients taking 
“drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meciizine)}, and antidepressants. 
Carcinogenesis, Mutagenesis, impairment of Fertility 
No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in temale rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (piasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights. were observed. 
Pregnancy Category C 
Teratogenic studies ier performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
iS: Inthe rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
‘transdermal system) of drug administered had a marginal 
mbryotoxic effect. Transderm Scdp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
fetus. 
































































[tis not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
Should be exercised when Transderm Scdp is administered to 


Children are particularly susceptible to the side effects of 

` belladonna alkaloids. Transderm Scop should not be used in 
children: because it is not known whether this system will 
Telease an amount of scopolamine that could produce serious. 
adverse effects in children. 





ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scép is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also- observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scép: 
disorientation; memory disturbances: dizziness; restlessness; 
hallucinations; contusion: difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scdp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scöp dise (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required, Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear, 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
CIBA 
References: 


1, Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine {P = 0.01) and placebo (P = 0.003), 

2, Price N et al: Clin Ther 1979.2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine® 
{P>0.05}, 
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Continuing Medical Education Course 
Sponsored by the Lahey Clinic Foundation, Inc. 


ENDOSCOPIC 
LASER SURGERY OF 
THE AIRWAY AND 
RELATED TECHNIQUES 
An Instructional Course 


October 4, 5, and 6, 1990 


Lahey Clinic Medical Center 
Burlington, Massachusetts 


Course Director: Stanley M. Shapshay, M.D. 
This course will present state-of-the-art 


techniques using laser technology and en- 
doscopic delivery systems for treatment of 
laryngeal and tracheobronchial pathology. 
Didactic presentations will be given by ex- 
perts in the field followed by hands-on in- 
struction in the laboratory. This course is 
especially designed for the otolaryngologist 
interested in endoscopic techniques, par- 
ticularly in laser surgery. 


19 Hours AMA Category | Credit 
Fee: $800 


For further information contact: Donna 
Ales, Educational Seminars, Lahey Clinic 
Medical Center, 41 Mall Road, Burlington, 
MA 01805. Telephone (617) 273-5238. 









Strengthen Your 
Physician- Patient 
Relationships 
AMA PATIENT 
MEDICATION 
INSTRUCTIONS- 
the patient counseling 
program designed 
to help you help 
your patients. 
These handy, tear-off, drug-use infor- 
mation sheets are designed to supple- 
ment your verbal instructions to your 
patients. They are available for 81 drug 
titles from the US. Pharmacopeia (USP), 
the highly respected drug information 
organization. 





is), Order your PMIs from 
FY .\\ USP today. Call toli- 
WE free to receive a FREE 
s PMI information kit ` 
PAAR or to order and charge 
to your MasterCard or VISA. 


1-800-227-8772, 
Ext. 774 











TREAT OTITIS EXTERNA 






or severity” 


Regardless of pathugen”’ 





E 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT 
MIXED INFECTIONS' 


E ELIMINATES MOST CAUSATIVE 
ORGANISMS IN VITRO IN LESS THAN 
15 SECONDS* 


“No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlation with clinical results.) 


References: 1. Ordonez GE, Kime CE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of 
acute, diffuse otitis externa: |. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res. 1978;23(May suppl):SS3-SS14. 

2. Kime CE, Ordenez GE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse 
Otitis externa: Il. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisene-meomycin-colistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. 

3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of 
bacteria and fungi to nonantibiotic and antibiotic otic preparations. Curr Ther Res. 1978;23(May 
suppl):SS29-SS38 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
A Cranbury, New Jersey 08512 


OTIC SOLUTION 


(hydrocortisone and 
acetic acid otic 
solution, USP) 


VoSoL 


OTIC SOLUTION 


(acetic acid otic 
solution, USP) 


Please see full prescribing information on next page 


© 1990 Carter-Wallace, Inc. 


VoSol he 
-< (hydrocortisone and. 
-acetic acid otic solution, USP) 


wal ie 


OTIC SOLUTION 
- (acetic acid otic solution, USP) 


Description: V6SoL (acetic acid otic solution, USP) is a solution of 

acetic acid (2%), in a propylene glycol vehicle containing propylene 

glyco! diacetate (3%), benzethonium chloride (0.02%), and sodium 

acetate (0.015%). 

V6SeL HC (hydrocortisone and acetic acid otic solution, USP) also 

contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid.and hydrocortisone are CH;COOH and 


es Ca HO with a molecular weight of 60,05 and 362.46, respectively. 


The structural formulas are: 


Acetic Acid Chemically, hydrocortisone is: 
: Pregn-4-ene-3,20-dione, 


11,17,21-trihydroxy-,(118)-. 


VOSolL. and V6SoL HC are available as nonaqueous otic solutions 
“buffered at pH 3 for use in the external ear canal. 
Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
ropylene glycol is hydrophilic and. provides a low surface tension: 
nzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VoSol. HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 
Indications and Usage: VoSol. — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 
-MOSol. HC — For the treatment of superficial infections of the external 
: auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 
Contraindications: Hypersensitivity to any of the ingredients. 
V6Sol. HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
‘any medication in the external ear canal. : 
larnings: Discontinue promptly if sensitization or irritation occurs. 
: Precautions: Transient stinging or burning may be noted 
asionally when the solution is first instilled into the acutely 
Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 
Dosage and Administration: Carefully remove all cerumen and 
ris to allow VOSoL. to contact infected surfaces directly. To 


oromote continuous contact, inserta wick saturated with VGSoL. or =< 


p | 
VOSOL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in-for at least 24 hours 
and to keep it moist by adding 3 to.5 drops of VSoL or V6SoL HC 
_every 4 to 6hours. The wick may be removed after 24 hours but the 
atient should continue to instill 5. drops of V6SoL 3 or 4 times daily 
thereafter, for.as long as indicated... ` 
How Supplied: VOSoL. Otic Solution, in 15 mL (NDC 0037-3611-10) 
mp mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
: eS. , 
OSOL HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
pitle (NDC 0037-3811-12). 
Storage: Store at room temperature; avoid excessive heat. Keep 
container tightly closed. Rev. 5/89 
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Cranbury, New Jersey 08512 
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OF THE CITY UNIVERSITY. 
OF NEW YORK. 


MOUNT SINAI MEDICAL CENTER 
ALUMNI MEETING 
CELEBRATING THE 

CENTENNIAL 
OF THE 
OTOLARYNGOLOGY SERVICE 
Hotel Westbury, New York 
Friday, 19th October 1990 
8:00am-4:00pm 


SPEAKERS FOR SCIENTIFIC SESSION: 
Allan L Abramson, MD 
Stanley M Blaugrund, MD 
Andrew Blitzer, MD, DDS 
Avrim R Eden, MD 
Sidney S Feuerstein, MD 
Wiliam H Friedman, MD 
Frank M Kamer, MD 
Arnold Komisar, MD, DDS 
Yosef P Krespi, MD 
William Lawson, MD, DDS 
Donald J Nalebuff, MD, DDS 
Simon C Parisier, MD 
ira Sanders, MD 
Robert L Simons, MD 
Mark L Urken, MD 


MEETING OPEN TO ALL OTOLARYNGOLOGISTS 


Registration Fee: $250 
(Scientific Session, 
Breakfast, and Luncheon) 


Hugh F Biller, M.D. 

Mount Sinai Medical Center 
One Gustave Levy Place 
Box #1189 

New York, NY 10029 
(212) 241-6141 





IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 








HISMANAL 


CASTEMIZOLE)™ 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


OUTSTANDING SYMPTOM RELIEF 





EFFICACY THAT LEAVES PATIENTS ALERT 


Adverse effects seen with HISMANAL are generally mild and infrequent. 3.6% 
of patients noted weight gain; 0.7% with placebo. 


Please see brief summary o f prescribing informat ion on next page. 
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ONCE-A-DAY 


HISMANA 


CASTEMIZOLE)™ 


FOR PATIENT 
SATISFACTION 


Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 

DESCRIPTION 

HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICGATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section), 


HISMANAL does not appear to be dialyzable, 
Caution should also be used when treating patients with renal impairment. 


Information tor Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection), Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, 8&9. 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucieus, dominant lethal, 
sister chromatid exchange and Ames tests ot astemizole have not revealed mutagenic activity, 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
Studies in pregnant women, HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section). 


Nursing Mothers; it is not known whether this drug is excreted in human miik. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 








ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from x 
controlled clinical studies in adults. in these studies the usual maintenance dose of HISMANAL® 
fastemizole) was 10 mg once daily. 
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Percent of Patients Reporting 





Controtied Studies” 








Hismanat Placebo Classical” 
{N = 1630) {N= 1109} (N= 304} 

ADVERSE EVENT th w % 
Central Nervous System 

Drowsiness 7A 6.4 22.0 

Headache 67 9.2 33 

Fatigue 4.2 16 11.8 

Appetite increase 3.9 14 0.0 

Weight increase 36 07 1.0 

Nervousness 24 12 03 

Dizzy 2.0 1.8 10 
Gastrointestinal System 

Nausea 25 29 13 

Diarrhea 1.8 2.0 07 

Abdominal pain 14 1.2 07 
Eye, Eas, Nose, and Throat 

Mouth dry 5.2 3.8 79 

Pharyngitis 17 23 03 

Conjunctivitis 1.2 42 0.7 
Other 

Arthraigia 1.2 16 6.0 





“Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
“Classical Drugs: Clemastine (N= 137}; Chlorpheniramine (N= 100); Pheniramine Maleate {N= 47): 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in al! clinical trials, 
Weight gain has been reported in 3.6% of astemizole treated patients involved in controlled studies, 
with an average treatment duration of 53 days. in 46 of the 59 patients for whom aetual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 

Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established. 

OVERDOSAGE 

in the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed, Cases of overdose have been reported from foreign marketing experience. Although 
overdoses af up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200-mg have been 
reported. Patients should be carefully observed and ECG monitoring is recommended in cages of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable, 

Care shouic be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LDsg values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral LDgg was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10x 10 blister) WDC 50458-510-10 (100 tablets} 

Store tablets at room temperature (99°-86°F) (16°-30°C). Protect from moisture, 

US, Patent 4,219,559 December 1988 

JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 IP4INGBA-M + 


JPI-HS-063-1R 


Editorial 


‘Somehow We Have To Stop the Train Wreck 


Part 2 | 


8 i os morth, we reviewed the beliefs, 
AA conclusions, and problems that 
are looming large on the horizon of 
medicine and in oar daily lives. We 
noted the powerful forces for change in 
our health care system (patients, gov- 
> ernment, and corporations) and drew 
_ the analogy of trains that-appear to be 
i speeding toward each other on a colli- 
sion course. This month, we want to 
look into the future in the hope of an- 
ticipating problems and in search of 

possible aabutigha to avert ame “train 









Futu problems We Can Predict 


ae rs prediction i is far from an 
~ exact science, if one takes a close look 
at today’s trends, projection of current 
events into the future is not a pretty 
sight in many areas. Major areas of 
concern for the future are the follow- 
ing. 

1. Medicare reimbursement reform 
will advance, and we can expect fur- 
“ther decreases in reimbursement. 

2. The regulation of physicians will 
continue te increaseand physician au- 
tonomy will decrease as all third-party 

~ payers try to reduce payments. 

3. Outpatient payment reform will 
> bethe next focus for reducing funds 
: from federal- and state-financed pro- 
grams of health care. 

oo cA Ambulatory care willcontinue to 
grow much faster than inpatient care, 
a process that will place further pres- 
_ sure on hospitals in terms of their fi- 
neial survival. 

5. Hospitals will find itmecessary to 
specialize in relatively narrow areas of 









activity to survive as elements within 
health care networks, and many phy- 
sicians and patients will commute be- 
tween categorical units (with one hos- 
pital, for example, emphasizing diag- 
nostic technology, another intensive 
care units, and still another cancer 
care). 

6. Access to certain forms of care 
will decrease and rationing will in- 
crease. These phenomena will occur 
initially around high-cost, high-tech- 
nology units and will gradually spread 
to other units. 

7. Universal health care concepts 
will advance with support from groups 
like the Pepper commission as the 
government becomes convinced (by 
business and patients) that universal 
health care is affordable. New versions 
of the Massachusetts plan and the Ca- 
nadian plan will be considered. 

8. National health care costs will 
rise from $850 billion this year to $1.5 
trillion in the year 2000 unless more 
effective measures to contain costs are 
developed. 

9. Practice parameters and practice 
guidelines will proliferate and evolve 
into specific instructions for patient 
management. 

10. The growth in our elderly popu- 
lation will mandate greater attention 
to the diseases of this population. The 
aging of the population of veterans 
covered under the Department of Vet- 
erans Affairs’ health care system will 
push 11 million of these individuals out 
of the department’s health care pro- 
gram and into the Medicare ‘system 
over the next few years, with a major 


o Arch Otolaryngol Head Neck Surg—Vol 116, July 1990 












shift in funding between these two 
programs. i 
11. The trend to superspecialization snk 
will produce a gap between what phy- © 
sicians want to do and what the public. 
needs. The present oversupply of spe- 
cialists and shortage of generalists 
will increase in spite of poli ies. de- 
signed to narrow the gap. 
12. Various forms of cr 
(certification, recertification, fellow- : 
ship certification, and added qualifica- 
tions) will be the focus of significant 
debate. There will be new elements of 
physician sanctions for provision of. 
questionable quality care, for im- | 
paired and dishonest. physicians, and. 
for incompetent physicians. Efforts to 
agree on a definition of competence in 
the practice of medicine will continue | 
with regard to its measurement and 
validation, while various forms of cer- 
tification and licensure are refined. 








New Approaches and Solutions 


Those who raise questions and chal- 
lenge conditions should offer solutions: > 
tothe problems they describe. wishto < 
propose 12 steps that deserve our at= > 
tention because they represent partial 
solutions to some of the problems: 








„raised above. 


These items are important element EE 
in addressing problems in medicine 
and can be effective in stopping the 
impending train wreck about which we 
are all concerned. 

1. We must focus our efforts on car- 
ing for patients and convincing them 
that we are the only group looking af- 
ter their best interests. 
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2. The health care system must be 
reconfigured to promote health and 
disease prevention, rather than curing 
disease ‘processes. Bernard Treznow- 
“ski, the president and chief executive 

- officer of Blue Cross/Blue Shield, Chi- 
cago, Ill, has emphasized that this is 
the most important single solution to 
the present crisis. 

3. Health care facilities must be re- 
organized into a logical system with 
greater efficiency and tighter fiscal 
management, The old pattern of com- 
peting, mirror-image hospitals within 
acommunity is no longer affordable in 
many localities. 

4, Brokers, corporate health care 
providers, and investment bankers 
must be encouraged to find interesting 
eareers away from the health care 

field. Their goals, methods, and profits 

zare usually not consistent with the 

- best interests of patients. 

5. A greater spirit of volunteerism, 
charity, and humanitarianism must be 
fostered at all levels within the health 
-care system. Physicians are the logical 

-individuals to provide the leadership 

along this path. 

<06. Support groups, home health care 

‘programs, and hospice facilities are 

examples of networks and informal 

groups that must be strengthened so 
that they can replace more expensive 
medical facilities whenever appropri- 
ate. This can often be done with an en- 
hanced element of caring without sac- 

- rificing the quality of care provided. 

0O T We must support the growth of 

«medical information systems as inte- 

gral resources for medical communi- 

-cation and decision making. 

8. Medical education must evolve 

into a system with greater emphasis 

on curriculum relevance and the re- 

- warding of good teachers. We should 

organize our educational resources 














into a system in which slightly differ- 
ent missions are assigned to medical 
education centers, based on their in- 
herent strengths and weaknesses. 

9. We must demand fair media cov- 
erage of physicians and we must cau- 
tion those who repeatedly broadcast 
and print material that leads to unre- 
alistically high public expectations for 
medical miracles at every turn. 

10. We must form coalitions and al- 
liances with the public (our patients) 
at every opportunity so that together 
we may lobby for increased patient ac- 
cess to a system of personalized and 
high-quality medicine provided at a 
fair cost. 

11. We must develop better strate- 
gies at every level to achieve damage 
control. We have already taken a num- 
ber of hits, and more torpedoes are in 
the water. The manner in which we 
deal with the current crisis during the 
next 3 years will be important, but we 
must not let immediate events shape 
our long-range plan. 

12. We must clean up our own house. 
It is no longer reasonable to assume 
that there are only one or two bad ap- 
ples in the barrel. We have to accept 
the fact that 5% to 10% of physicians 
need help in regard to one or more se- 
rious problems related to their profes- 
sional ability, level of knowledge, 
health, substance abuse, or sociopath- 
ic/unethical behavior. 

The reason we physicians are watch- 
ing events slip away from us is that we 
have been neutralized, now that the 
game has become patients, govern- 
ment, and business ganging up on 
physicians. We are being asked to pro- 
vide greater access, higher quality, and 
lower cost simultaneously to a growing 
number of patients with a medical en- 
vironment of expensive technology. 
Our national medical ethic has been 
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the preservation of life at all cost and 
avoidance of placing a dollar value on 
such ephemeral items as achild’s hear- 
ing or vision, an elderly person’s long- 
term convalescence, or a premature 
neonate’s survival. 

But now that ethic is being chal- 
lenged by auditors and accountants, 
and their message is clear—keep one 
eye on the care and the other eye on the 
cost. At the present time, ethical prin- 
ciples have been pushed aside by the 
force of financial pressures, because 
the exercise is not driven by health 


` policy issues but by budgetary issues. 


The problem is that we have been run- 
ning the country on borrowed money 
and the hope of a growing economy 
that will pay the bill. When, and if, the 
economy falters or turns down and 
government revenues decrease, our 
budget problem will become a budget 
crisis, with a need for major cuts in 
health care spending and with the in- 
evitable rationing of health care as one 
of the key steps in dealing with the 
crisis. 

The only viable strategy for dealing 
with these issues is to educate the 
publie in life-styles that will reduce 
spending in major health care catego- 
ries and to rebuild our alliance with 
patients on behalf of the funding of a 
realistic, affordable, accessible, high- 
quality health care system. That is the 
goal and that is the challenge. 

Each of us has the potential, one pa- 
tient at a time, to educate the public 
regarding these issues and, in so doing, 
to stop the train wreck. If we fail in | 
that responsibility, future generations 
of physicians will not enjoy the free- 
dom and the excitement of medicine as 
it is currently practiced. 

Byron J. BAILEY, MD 
Chief Editor 
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- Expedited Publication 


Prevention of Microvascular Thrombosis With 
Controlled-Release Transmural Heparin 


` Nicholas 8. Jones, BDS, FRCS; Michael G. Glenn, MD; Lisa A. Orloff, MD; Mare R. Mayberg, MD 


+ The use of controlled jocal-release 
heparin was: studied as ameans to prevent 
ee hrombosis in microvascular surgery, us- 

erial tsion graft as.a model. 






i sion graft anastomoses in 16 animals. Re- 
"sults were compared with control group 
animals in which polyvinyl alcohol alone 
was placed around the graft: or systemic 
heparin was given. Vessel patency rates 
were significantly higher for animals re- 
-ceiving either systemic or transmural hep- 





-detail in 
surveys of clinicians reveal a persis- 
-tent thrombosis rate of approximately 
- 10%. Many systemic pharmaceutical 
agentë, including Heparin, aspirin, 


rovascular surgery, 
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arin than for animals in the control group. 
Controlled local delivery of heparin did not 
cause measurable systemic anticoagula- 
tion. However, the complication of local 
hematoma formation occurred as fre- 
quently as in the systemic heparin group. 
Controlled transmural release of heparin 
has an effective local antithrombotic ef- 
fect and may hold promise for use in clin- 
ical practice. 

(Arch Otolaryngol Head Neck Surg. 
1990:116:779-785) 


dextrans, dipyridamole, and prostacy- 
clins, have been used to help maintain 
or improve the patency of microvascu- 
lar anastomoses.*? 

Heparin has been extensively inves- 
tigated and new pharmacological ef- 
fects continue to be found.’ Heparin’s 
primary mode of action is the inacti- 
vation of thrombin via the acceleration 
of anti-thrombin IT] activity. It binds 
to anti-thrombin III, accelerating the 
stoichiometric reaction between throm- 
bin and anti-thrombin HI, thereby in- 
activating thrombin. Heparin also in- 
activates other factors, particularly 
factor Xa; this occurs at concentra- 


tions considerably lower than those 
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required to inactivate thrombin. Ad- ; 
ditionally, heparin appears to prevent 
the deposition and aggregation of 
platelets on damaged endothelium or 
exposed :subendothelia! tissue: Hep- 
arin also inhibits smooth-muscle pro- 
liferation after endothelial injury bya 
mechanism that seems to be indepen- 
dent of its anticoagulant effect.’ Re- 
searchers have postulated that this. 
trauma-induced smocth-musele pro- 
liferation and subsequent vessel wall 
thickening may contribute to delayed < 
stenosis at anastomotic sites. 

When used systemically, heparin is 
effective in preventing microvascular. 
thrombosis; however, its systemic ef- 
fects are associated with significant 
morbidity and even mortality.” Re- 
ported complication rates range from. 
5% to 33% and include substantial 
problems such as intracerebral hem- 
orrhage, gastrointestinal bleeding, 
and surgical wound hematoma 0 
Wound hematomas can induce mi- 
crovascular thrombosis by means of 
external vessel compression and by in- 
ducing spasm in the vessel wall mus- 
culature. In the opinion of most sur- 
geons, any potential advantages of 
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"I Fig 1.-—Diagram of arterial inversion graft. After inversion and reanas- 
tomosis, the former adventitial surface lines the inside surface of the 
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Site of Ligation 
of Femoral Vessels 


























routine systemic heparin are clearly 
-offset by the possibilities of adverse 
= local and distant complications. 

While most microvascular surgeons 
do not use systemic heparin routinely, 
-local irrigation with heparin has been 
“shown to be useful. Its use in clinical 
“practice, in fact, is nearly universal.” 
Complications from local irrigation 
are virtually nonexistent. This led us 
- to consider the possibility that a more 
< prolonged local effect, if achievable, 
-would be a potentially significant im- 
: provement over simple intraoperative 


<i Fig 3.— Sketch of skin flap based on inferior epigastric vessels. Arterial 
. inversion graft is proximal to inferior epigastric artery take-off. Ligation 
of distal femoral artery precludes the possiblity of collateral inflow. 





irrigation. Local, transmural delivery 
of heparin released in a controlled 
fashion from a substance placed 
around the outside of the vessel wall 
immediately following the anastomo- 
sis seemed an intriguing concept. The 
benefits of systemic heparin might be 
achieved without assuming any of the 
risks of systemic use. 

Recently, such a method has been 
devised for the local release of heparin 
from polyvinyl alcohol (PVA). Poly- 
vinyl alcohol is a nontoxic polymer 
that has previously been used in hu- 
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Fig 2.—Photomicrograph of rat femoral artery inversiomgraft (< 10) im- 
mediately following reanastomosis, prior to opening of frame clip clamps. 


mans for blood volume expansion. 
Polyvinyl alcohol is water soluble, pro- 
duces minimal tissue inflammation, 
and has well-characterized release 
kineties.“” 

In a rat model where endothelial 
damage was produced in the common 
carotid artery, local transmural re- 
lease of heparin in PVA was found to 
have a very significant local an- 
tithrombotic effect and did not cause 
systemic anticoagulation. Although 
heparin is a fairly large macramole- 
cule, radiolabeled heparin was found 
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througheut cells in the vessel wall 
within bours after being applied.” It 
remained in high concentration for 24 
to 48 hours.” Since thrombosis in mi- 
erovascular anastomoses usually oc- 
curs wittin the first hour, these ob- 
served kcneties of release and subse- 
quent diffusion with. active uptake 
would sem to be appropriate for pro- 
phylactie use in microvascular sur- 
. gery.” Controlled-release and trans- 
mural délivery of periadventitial hep- 
arin has Surther been shown to reduce 
myoizitiraal proliferation, again with- 
out gawing measurable systemic 
anticoagulation.” 
Anarterial inversion graft is a use- 
_ ful model for studying pharmacologi- 
eal methods of preventing microvas- 
=o cular thaombosis because it is analo- 
- gous to clinical situations where 
-strands ef adventitia may be incorpo- 
rated into the anastomosis or where 
intimal samage exposes subendothe- 
lial edllagen. The inversion graft, pre- 
viously cescribed in the rabbit, re- 
places nermal endothelium with ad- 
ventitia containing type IN collagen 
(Fig1). Ir this model, systemic heparin 
has alresdy been shown to increase 
patency mates significantly.’ 
_ The purpose of our study was to in- 
te th efficacy of transmural 
ef con trolled local-release he- 
-parin in maintaining patency of a 
‘thronibogenic micrevaseular inver- 
sion graf’ in the rat femoral artery. 










MATERIALS AND METHODS 
Technique 


Sprague-Dawley rats (350 to 400 g) were 
anesthetized with intraperitoneal Equi- 
-thesin eadh milliliter contains chloral hy- 
< drate, 0.042 g; phenobarbital, 0.0097 g; and 
- Magnesium: sulfate, 0.021 g) (8 mL/kg), fol- 
lowed’ by Œ1- to'0.2-mL increments for the 
` duration œ? the procedare. The groin and 
“abdomen were shaved and remaining hair 
was removed with a depilatory agent. Body 
temperatuces were maintained with a 
warming pad. 

An invetsion graft of the femoral artery 
was fashioned as follows: adventitia was 
thoroughly removed from ‘the proximal 

“ery, ‘qmicrovascular clamp was 
ment of attery equal in 
el diameter was inverted 












Table 1.—Study Design* oe 







































Group N z Graft Heparin Mean PTT, s | 
A 16 Noninverted None 22.0 e 
B 16 inverted Systemic 7tA 
Cc 16 inverted None (PVA only) 22.5 
Inverted Controlled release 23:8 





























Group th 4h 24h 96h Total 
A 4 patent 4 patent 4 patent 3 patent; 15 patent (94%); 
1 thrombosed 1 thrombosed 
B 3 patent; 3 patent; 3 patent; 2 patent; tt patent (69%); 
1 40% 4 40% 1 thrombosed 2 thrombosed 3 thrombosed: 
occluded occluded 2 40% occluded 























th 4h 


Cc 4 thrombosed 4 thrombosed 1 patent: 4 thrombosed t patent (6%); 
, 3 thrombosed 16 thrombosed 
do 3 patent; 3 patent; 2 patent; 3 patent; Ti patent (69%); 
1 thrombosed 1 thrombosed 1 thrombosed: 1 thrombosed 4 thrombosed; 
1 40% 1 40% occluded 


occluded 


24h 








































16 viable 12 viable 


the length of the graft altered the degree of 
thrombogenicity. This method was tested 
and calibrated on 30 rats. 

A 6 X 4+cm flap based on the inferior ep- 
igastric artery was raised, and the femoral 
artery was ligated distally, thus making the 
flap’s viability dependent on the patency of 
the arterial inversion graft (Fig 3). In all 
animals, less than 1.0 mL each of 1% 
lidocaine hydrochloride (to reverse arterial 
spasm) and 1:10000 heparin was used for 
irrigation of the surgical site. 


Study Design 


Sixty-four rats were studied in four 
groups (Table 1). In group A the anasto- 
moses were performed as described, except 
that the segment of artery was not inverted. 
This group was included to verify that 
removal and replacement of a short seg- 
ment of vessel was in and of itself not par- 
ticularly thrombogenic, and could be ae- 
complished reliably and repeatedly. Ani- 
mals in all the remaining groups had 
inverted grafts. 
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Group (n = 16) (n = 12) (n = 8) 
A 16 viable 12 viable 8 viable viable; 170% . 
necrotic © 

B 16 viable 12 viable 2 viable; 3 30% twiable; 1 30% 
mottling; 3 30% wnecrotic; 2 total: i 
necrotic wnecrosis S 

16 viable 12 viable 7 viable; 1 10% S necrotic; T10% 

necrotic wnecratic ; 












































5 viable; 2 30%-40% 
mottled; 1 10% 
necrotic i 


2 viable; 1 10% © 
‘necrotic; ttotal f 
‘necrosis f 


Animals in group B were anticoagulated 
with a single dose of systemic héparin (400 
U/kg subcutaneously) immediately after 
induction of anesthesia. Assignment of an- 
imals to the remaining «wo groups (groups |. 
Cand D), was done randemily on completion: : 
of the arterial inversion graft, after any. 
oozing had stopped. In zreup C, a Silastic 
shell (Silicone A, Dow Corning Corp, Mid- 
land, Mich) with a capacity of 0.06 mL was 
placed around the anastomosis and filled: 
with PVA as a viscous gel (Elvax, DuPont 
Corp, Wilmington, Del, 16% weight:to vol- 
ume in water). In group: D; 0:02 mL of hep- 
arin (10000 U/mL) ane @.04 mL of PVA 
were mixed and placed ia the Silastie shell. . 
The total amount of heparin in the shell, 
therefore, was approximately 200:U:) By. 
comparison, the average intravenous dose. 
in group B animals was approximatëky x 
150 U. be 
One hour after the procedure, bloed was 
taken for measurement: of partial throm- 
boplastin times (0.1. mL of 3.2% sodium c¢i- 
trate per 1 mL of blood’ This was done to 
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quantify the degree of systemic anticoagu- 
‘lation in group B animals, and to verify that 
the local release of heparin in group D an- 
imals did not cause systemic measurable 
anticoagulation. 

' Four animals (25%) in each group were 
killed at each of the following intervals: 1 
hour, 4 hours, 24 hours, and 4 days. Assign- 
ment to these various intervals was done 
> randomly prior to surgery. 


Quantification 


The appearance of the inferior epigastric 
artery flap was assessed in surviving ani- 
mals at 4 hours, 24 hours, and 4 days post- 
operatively. Observations were made sepa- 
rately by two individuals who were un- 
<o aware of the animal’s group assignment. 
Capillary filling, skin color, and the area of 
any flap necrosis were recorded. 

Vessel patency was examined when the 
animals were killed. Rats were anesthe- 
tized, then perfused and fixed with intra- 
cardiac 0.1-mol/L phosphate-buffered sa- 
line at physiologic pressure (pH, 7.4; mean 
pressure, 80 mm Hg) followed by 4% para- 
= formaldehyde. During perfusion, the femo- 
val artery was cut distal to the anastomo- 
“gis and patency was evaluated without any 
‘milking or manipulation of the anastomo- 
sis. The degree of free flow of perfusate was 
graded by gross observation (none, poor, 
fair, good, and excellent). Vessels were then 
tudied by light microscopy (hematoxylin- 
eosin~stained 5- to 8-um sections) to quan- 
tify the cross-sectional area occluded by 
‘thrombus. This was measured. at the most 
stenotic point, as determined by serial sec- 
tions taken along the length of the inver- 
sion graft. The area of the lumen remaining 
patent was measured using light micros- 
copy with a reticule and compared with the 
area enclosed by the external elastic lam- 
Ina, now on the inside of the vessel. The 
majority of vessels were either totally oc- 
cluded or patent. However three vessels 
showed partial occlusion (Table 2). 


Morphologic Studies 


To further study some of the important 
“morphologic criteria not assessable on light 
microscopy, a parallel study of additional 
‘animals was done to allow preparation of 
vessels for study by electron microscopy 
md immunocytochemical staining. These 
animals are not included in the tabular dis- 
plays nor are they included in the statisti- 
eal analyses. Due to differences in the tech- 
niques required for histologic preparation 
(such as longitudinal vs transverse section- 
ing), it was not possible to assess patency 
accurately in these animals. 

Two vessels representative of each group 
were studied by scanning electron micros- 
- copy at intervals of 1 hour, 24 hours, and 4 








days after surgery. For this, a perfusate of 
2.5% glutaraldehyde and 2% paraformal- 
dehyde was substituted. The vessel was cut. 
longitudinally, mounted, placed in buffered 
saline followed by 1% osmium tetroxide, 
dehydrated in graded ethanols, critical- 
point dried, coated with gold, and examined 
by scanning eleetron microscopy (Phillips, 
Eindhoven, the Netherlands). 

In addition, inversion grafts from four 
animals killed 4 days postoperatively, one 
representing each group, were embedded in 
epoxy resin (Polybed) for transmission 
electron microscopy. Inversion graft seg- 
ments from yet another five animals, killed 
at various intervals, were fixed in 
methycarnate and immunocytochemically 
stained to identify fibrinogen or fibrin using 
a primary rabbit antiserum with avidin-bi- 
otin complex/horseradish peroxidase and a 
diaminobenzidine substrate using nickel 


` dichloride to blacken. 


RESULTS 
Vessel Patency 


Gross estimation of flow from the 
cut femoral artery distal to the inver- 
sion graft during perfusion gave re- 
sults consistent with the quantitative 
data obtained by measuring the cross- 
sectional area from tissue sections. 
Patency was essentially an all-or-none 
phenomenon with only three vessels 
showing partial occlusion by thrombus 
(Table 2). 

Untreated inversion graft controls 
(group C) were consistently occluded 
(6% patency rate), while noninverted 
controls (group A) were consistently 
open (94% patency rate). There was no 
difference (69% patency rate each) be- 
tween the systemic heparin (group B) 
and PVA-heparin animals (group D). 
Inverted grafts treated with systemic 
heparin or PVA-heparin remained 
patent significantly more frequently 
than did grafts in the untreated con- 
trol group (69% vs 6% patency rates, 


P < .05 by x? test). 


Fiap Survival 


All flaps examined less than 24 
hours postoperatively appeared viable. 
Visual assessment of flap viability did 
not correlate with vessel patency, and, 
oceasionally, large areas of a flap ap- 
peared viable when the vessels were 
occluded (Table 3). Conversely, on oc- 
casion flaps were partially necrotic 
even when the artery was unequivo- 
cally patent. This was presumably due 
to either infection or relative venous 
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insufficiency caused by hematoma 
compression. 


Electron Microscopy 


The differences 1 hour postopera- 
tively between inverted and nonin- 
verted grafts observed by scanning 
electron microscopy are shown in Fig 
4. The irregular surface lining the lu- 
men of the inverted graft is readily 
apparent. In the untreated inverted 
control group, scanning electron mi- 
eroscopic views were not obtainable at 
this 1-hour interval because, after sev- 
eral minutes, the graft was always oc- 
cluded. Inversion grafts treated with 
either systemic or transmural heparin 
showed a “pseudoendothelium” by day 
4. Figure 5 shows the surface at 4 days 
postoperatively of such an inverted 
graft treated at surgery with trans- 
mural heparin. Flattened, thin cells 
can be identified stretching across the 
collagen and other adventitial tissues 
forming a neointima. Morphologic 
characteristics observed on transmis- 
sion electron microscopy verified that 
these cells stretched over this pseudo- 
intima were platelets (Fig’6). 


Immunocytochemistry 


Immunocytochemical staining of ~ 
untreated inverted vessels, harvested 1 
hour postoperatively, demonstrated 
the presence of fibrinogen and fibrin in 
the thrombus (Fig 7). In obvious con- 
trast, neither fibrinogen nor fibrin was 
identified on the surface of vessel lu- 
mina treated with either systemic or 
transmural heparin. 


Coagulation Studies 


Partial thromboplastin times mea- 
sured on samples drawn 1 hour after 
completion of the procedure (Table 1) 
showed no measurable systemic effect 
of heparin in the controlled-release 
transmural heparin group (partial 
thromboplastin time, 23:8 seconds; 
control time, 22.0 seconds). Animalsin 
the systemic heparin group had a 
mean partial thromboplastin time just 
over three times the control level (par- 
tial thromboplastin time, 71.1 sec- 
onds). 


Complications 


Twelve inversion grafts were found 
to be thrombosed immediately on re- 
moval of the vessel clamps and were, 
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Fig 4.—Left, Scanning electron photomicrograph (X54) of rat femoral artery inversion graft 1 hour post- 
operatively (group D). Right, Scanning electron photomicrograph (X54) of noninverted rat femoral artery 
graft 1 hour postoperatively for comparison (group A). 








Fig 5.-~Lett, Scanning electron photomicrograph (X54) of rat femoral artery inversion graft treated with 
contrclled-release heparin (group D) 4 days postoperatively. Note smooth graft surface. Vessel was fully 
patem at time of perfusion. Right, Higher magnification (x 4400) of graft shown at left. Flattened cells seen 


forming neointima. 


therefore, excluded entirely from the 
study. These were equally distributed 
among evroups:B, C,and D ¢four in each 
group). Histelogie examination of 
these grafts invariatly showed that 
adventitia on the baes wall had been 
caught. up in a suture. They were ex- 
cluded on the grounds that the model 
was net technically accomplished in 
these anirnalssand thet they could not 
provide a meaningful eomparison. 
Five other rate died of Mycoplasma 
pneumonia and were also excluded. 
Again, they were equally distributed 
among all four groups. Replacement 
animals were entered into the study 
for each of these exeladed. 


Eleven rats developed significant, 
but not compressive, hematomas 
around the anastomoses as follows: 6 
in the transmural heparin group, 4 in 
the systemic heparin group, and 1 in 
the untreated control group (Table 4). 

COMMENT 

The use of systemic heparin has 
previously been shown to be effective 
in maintaining microvascular patency. 
However, as already mentioned, it is 
not used routinely in clinical practice 
because of the prohibitively high local 
and systemic complication rates asso- 
ciated with its use. 

This study demonstrates that trans- 
mural delivery of heparin is as effec- 
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tive as systemic heparin therapy in 
maintaining microvascular patency in 
an exceedingly thrombogenic model. 
Importantly, controlled local release 
of heparin did not cause measurable 
systemic anticoagulation. Our initial 
goal of achieving a significant local ef- 
fect without causing discernible sys- 
temic effects seems to be realizable. 
The total amount of heparin used in 
the transmural delivery system was 
somewhat more than the amount used 
for one-dose systemic therapy. Since it 
was released gradually over a period of 
several days, it did net accumulate in 
the bloodstream to any significant ex- 
tent. Release of large molecules, such 
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KATAR 


as heparin from delivery systems such 
as PVA, follows roughly predictable 
kinetics. The amount of drug released 
is high initially and decreases rapidly 
over several days. Once released from 
the polymer, the heparin macromole- 
cules diffuse toward, and then across, 
the vessel wall. Passage across the 
vessel wall presumably also involves 


“, active transport mechanisms. The pro- 


portion of drug that remains bound to 
_ the vessel wall locally vs the amount 
‘that is released into the general circu- 
=i- lation is also not yet known. 
` As discussed in the introduction of 
this article, the acute effects of heparin 
are basically directed toward preven- 
tion of a thrombus, rather than lysis of 
clots. The precise cause of local he- 
matoma formation associated with 
transmural heparin delivery is not 
certain. The Silastic shell and the PVA 
with heparin were not applied until all 
oozing had ceased. In placing the Si- 
lastic shell, the anastomosis may have 
been disturbed and minor oozing may 


- have resumed. Periadventitial heparin 


may have prolonged this oozing, even- 
tually leading to formation of a signif- 
icant hematoma. Alternatively, while 
heparin has no known fibrinolytic ac- 
< tivity, it may stimulate the release of 
-tissue-plasminogen activator, which 


would perpetuate any minor anasto- 


‘` motie leaks. Equally plausible is the 
possibility that heparin diffused out- 
-side the Silastic shell and perpetuated 
bleeding from tissues in the surgical 
wound. 


Fig 6.—- Transmission electron photomicrograph (3600) of controlled- 
release heparin-treated inversion graft 4 days postoperatively providing 
verification that celis forming neointima are platelets. 





Fig 7.——Photomicrograph (X 100) of thrombosed arterial inversion graft, 
untreated (group C), 1 hour postoperatively. Immunocytochemical 
staining (dark areas) demonstrates that thrombus is composed of fibrin 


and fibrinogen rather than platelets. 


Hematoma Rate (%) 





07 16 (0) 





4/16 (25) 





1/16 (6.25) 








A lower dose of heparin delivered 
transmurally could have an equally 
antithrombogenic effect without caus- 
ing hematoma formation. The model 
used here is so much more thrombo- 
genic than the occasional less-than- 
perfect clinical anastomosis that a 
lower dose of transmural heparin 
would almost certainly be effective ina 
clinical setting. Alternatively, a poly- 
mer with a higher viscosity might 
hinder oozing and be associated with a 
lower hematoma rate. It is unlikely 
that a more tightly fitting shell could 
be designed without introducing the 
possibility of kinking or compressing 
the vessel wall. This could restrict flow 
and itself become a cause of thrombo- 
sis. 

While surgical technique is cer- 
tainly the most important factor in the 
success of microvascular surgery, 
transmural heparin may eventually 
have a place in maintaining the pa- 
tency of microvascular anastomoses in 
the clinical milieu. In this extremely 
thrombogenic model, transmural hep- 
arin reduced thrombosis rates from 
94% to 31%. If controlled release and 
transmural delivery of heparin in hu- 
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6/16 (37.5) 


mans could achieve a similar decrease 
in clinical thrombosis rates, without 
the systemic effects of currently avail- 
able pharmacologic interventions, it 
would be a valuable tool. 

Certainly clinical studies of con- 
trolled-release heparin for microvas- 
cular surgery will be worth undertak- 
ing at some point. Studies using venous 
models are considerably more difficult 
to perfect and work with but would be 
more analogous to the clinical situa- 
tions where venous thrombosis pre- 
dominates over arterial thrombosis. 
We will need to verify that trans- 
mural delivery is effective in a venous 
model. Future laboratory work will 
also be needed to study the precise ki- 
netics of controlled-release and trans- 
mural delivery of heparin and to de- 
termine a minimally efficacious dose. 
Research using other polymer delivery 
systems or other antithrombotic drugs 
may also be fruitful. 


The authors wish to thank Dale Cunningham, 
EMSA, for his help with the electron microscopy, 
Marilyn Skelly for her help with the immunoey- 
tochemistry, and Patti Peterson and Alisen 
Christie for the preparation of the manuscript. 
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Management of the Paralyzed Lower Eyelid 
by Implanting Auricular Cartilage 


Mark May, MD; Dieter F. Hoffmann, MD; George F. Buerger, Jr, MD; David B. Soll, MD 


@ The success of a procedure to reani- 
-mate paralyzed eyelids is determined by 
_ the functional and cosmetic results. When 
the cornea is covered during blinking and 
sleeping, function has been restored, 
while a pleasing cosmetic result has been 
„achieved if the eyes appear symmetrical 
: when the lids are open. Several proce- 
dures have been developed to restore clo- 
sure of the paralyzed upper eyelid (implan- 
tation of gold weights or open wire 
springs) or to correct lower lid lagophthal- 
mos and ectropion (lower lid tightening 
with a Bick procedure or insertion of a 
closed eyelid spring). In some cases, even 
a combination of the Bick procedure and 
insertion of a spring may be insufficient to 
correct lower lid droop; therefore, we de- 
veloped a technique to place cartilage into 
the lower eyelid to correct lid droop. The 
procedure, suggested by one of us 
(D.B.S.}, has been performed on 51 pa- 
tients to date. This article reviews our ex- 
perience with these 51 consecutive pa- 
tients. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:786-788) 


j T echniques to restore facial func- 

i tion and cosmesis in patients with 
facial paralysis are evolving. Multiple 
procedures may be needed to reani- 
mate various regions of the face, but 
“closure of the eyelids is of paramount 
“importance because eyelid function is 
-essential to protect the cornea. The 
-technique we developed to implant au- 
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ricular cartilage into the lower eyelid 
is reproducible as well as reversible, 
and improves the position of the lower 
lid as well as restoring function and 
appearance. 


PATIENTS AND METHODS 
indications for Cartilage Insertion 


Auricular cartilage was inserted in pa- 
tients with facial paralysis in whom signif- 
icant lower eyelid lagophthalmos and/or 
ectropion was present (Fig 1). Patients un- 
derwent lower eyelid procedures both to 
improve cosmetic appearance and to im- 
prove coverage of the lower portion of the 
cornea. In addition, a lower lid tightening 
procedure (Bick)' was often performed at 
the same time the cartilage was implanted. 

The causes of facial paralysis requiring 
lower eyelid reanimation are summarized 
in the Table. These patients usually had 
their upper eyelids reanimated with a gold 
weight! or open wire spring? 

Cartilage Insertion Technique 


Lower eyelid reanimation with cartilage 
is performed under local anesthesia. One 


percent lidocaine (Xylocaine) with 1:100 000 
epinephrine is injected into the area of the 
fossa triangularis on the lateral portion of 
the pinna, into the corresponding deep por- 
tion of the pinna to block cervical cutaneous 
innervation, and into the lower eyelid in the 
area where a subciliary incision is made. 
Topical anesthetic is applied to the pa- 
tient’s cornea, and a protective scleral 
shield is placed. 

The auricular cartilage is harvested from 
the fossa triangularis of the ipsilateral ear 
(Fig 2, A). A U-shaped flap, anteriorly 
based, is elevated and the cartilage is har- 
vested in such a way that perichondrium is 
left attached to both surfaces (Fig 2, B). The 
inferosuperior crura are left intact to avoid 
a cosmetic deformity. The cartilage is then 
trimmed and stippled with a No. 15 blade 
through perichondrium and cartilage on 
the lateral convex side, but not through the 
perichondrium on the deep side. This ma- 
neuver reduces the stiffness and curvature 
from the cartilage implant. The cartilage 
implant is trimmed and placed in such a 
way that it not only conforms.to the general 
curvature of the globe but also to the infe- 


Fig 1.~-Paralytic ectropion: top, eyes open; bottom, eyes closed. 
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rior border of the lower tarsus (Fig 2, B). 
The flap of skin. on the pinna is sutured 
closed with a running 6-0 mild chrontic su- 
“ture, and the dead space is obliterated with 
4-0 chromic mattress Prong h-and -through 
‘sutures (Pig 2, ©). 

The: cross-sectional anatomy of the eye- 
lidsis illustrated in Fig 3, A. The subciliary 
incision iş placed about 3mm below the lash 
line. First, the lower border of the lower 

-tarsus is identified (Fig 8, B) and the infe- 
rior depressor muscles are separated from 
the tarsus so that a plane is developed im- 
mediately superficial to the conjunctiva. 
Then, the dissection is extended inferiorly 


Causes of Facial Paralysis Requiring 
oLawer Eyelid Reanimation (October 
ae 1987 tö March 1989) 


Acoustic neuroma, surgery: 

Trauma (hemporal bone fracture) 
Congenital 

infection (otitis media or cholesteatoma) 
Ball's. palsy 

Herpes zoster oticus 

Total 





Canjunctiva 
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to the level of the conjunctival cul-de-sac, 
about the level of the orbital rim (Fig 3, C). 
Next, the cartilage is inserted into this 
pocket and sutured with interrupted 8-0 











nylon sutures to the lower border of the 
ferior tarsus (Fig 3, D and E) The ski 
closed with a running interrupted 6-0 mil 
chromic suture. When a lower lid tighten- 


























Fig 2.— Techniques: A, harvesting auricular cartilage; B, trimming and fitting cartilage: and C 


suturing cartilage harvest site. 
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Fig 3.--Technique 
for. placing cartilage 
into the lower eyelid. 
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Fig 4.—-Donor site, healed. 


ing procedure (Bick procedure) is needed, it 
is performed after insertion of the cartilage 
implant to prevent tension on the lateral 
canthal repair, as the pocket for the carti- 
lage implant is developed. 


RESULTS 


Fifty-one patients have undergone 
implantation of autogenous auricular 
cartilage to the lower lid over an 18- 
month period. Donor sites have healed 
well (Fig 4). All patients have had im- 
provement in the position of the lower 
lid (Fig 5), and there have been no im- 
plant extrusions. In two of the initial 
20 patients the cartilage migrated 
within a short time after surgery, ne- 
cessitating revision surgery to resu- 
ture the cartilage to the lower border 
of the tarsus. In this first group of pa- 
tients the cartilage had been sutured 

to the lower border of the tarsus using 
a 7-0 suture (Vicryl); after these two 
patients experienced slippage of the 
cartilage, the suture material was 
changed to 8-0 permanent ethilon, and 
no evidence of cartilage slippage has 
occurred in the last 25 patients oper- 
ated on. 

In the first 22 patients, the cartilage 
was external to the orbital septum and 
superficial to orbital fat, and in 3 of 
these 22 patients the cartilage was no- 
ticeable beneath the skin. Two of these 
3 patients requested that the cartilage 
implant be removed, and in 1 patient 
the implant was placed in a deeper 





% 


Fig 5.—After cartilage implantation: top, eyes open; bottom, eyes closed. 


plane. These results led to revising the 
technique so that the cartilage is 
placed in a deeper pocket just over the 
conjunctiva. Since that time, 29 pa- 
tients have been operated on with ac- 
ceptable cosmetic results. 


COMMENT 


The use of autogenous auricular ear- 
tilage grafts to reanimate the lower 
eyelid has been described previously. 
Siegel’ used conchal cartilage to cor- 
rect involutional entropion by aug- 
menting the tarsus, and found that the 
cartilage was stable for up to 5 years 
after placement. Matsuo et al‘ used 
conchal cartilage to line the lower eye- 
lid posteriorly. Matsuo et al‘ had good 
results 6 months after surgery, and 
they noted that the results of using 
conchal cartilage were superior to 
those obtained using nasal septal car- 
tilage. They attributed this to the fact 
that conchal cartilage is elastic and 
can be shaped to fit the shape of the 
globe. 

Robbins‘ described using a chondro- 
dermal graft from the postauricular 
region for lower eyelid reconstruction. 
The cartilage was used to replace the 
missing tarsal plate. 

Jackson et al* reported using conchal 
cartilage grafts for lower eyelid sup- 
port in 41 patients, including 12 pa- 
tients with paralytic ectropion due to 
facial palsy. The graft was placed un- 
der a skin-muscle flap and sutured 
above to the tarsal plate and below to 
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the periosteum of the inferior orbital 
rim. They reported excellent results 
lasting up to 21 months after surgery. 

The patients in our series have been 
followed for up to 18 months, and none 
has had evidence of resorption of the 
graft. These results, and those of other 
investigators, suggest that auricular 
cartilage remains stable in the eyelid 
and does not resorb. 

Since this article was submitted, 40 
additional patients have been treated 
with the cartilage implant for a total 
of 91 procedures. The technique has 
not been altered and the results con- 
tinue to be excellent with one excep- 
tion. The cartilage became infected in 
the 91st patient. On removing the car- 
tilage, the infection cleared without 
any further problem. 
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Management of Animal and Human Bites 





in the Head and Neck 


‘Fred J. Stocker, MD; Gary Y. Shaw, MD; Susan Boyd, MD; William W. Shockley, MD 


® Management of bites requires both 
local wound and systemic considerations. 
The authors will highlight their experience 
in 32 cases. Interestingly in this series, 
human bites were more common than an- 
imal bites. The bacteriology, antimicrobial 
therapy, and surgical treatment of human 
and animal bites will be reviewed. A man- 
agement protocol that we use is based on 
whether the bite: was inflicted by a human, 
dog, or other animal. The discussion will 
include ases demonstrating immediate 
reconstruction. Long-term 

sible for a ‘number of 








(Arch Otolaryngol Head Neck Surg. 
- 1990; 116:789-793) 


Aas bites. to the face are more 
common- than many realize, but 
i managment f in ciara centers contin- 





l pi 
magnitude of the injury and the ani- 
mal involved is possible and will yield 
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consistently good results. Our series of 
32 cases differs significantly from 
other reports in the literature. * Atour 
institution, human bites are the most 
common animal bite of the face, most 
patients presenting within 4 hours of 
injury. Based on our experience, it ap- 
pears that primary closure of human 
bite wounds is to be avoided. On ana- 
lyzing our cases, a protocol for treat- 
ment has evolved that, when followed, 
should yield very acceptable results 
while avoiding the infectious compli- 
cations associated with these types of 
injuries. 

Unquestionably, our series is 
skewed. First, we are a surgical refer- 
ral service specializing in head and 
neck problems. Second, our institution 
provides the only care available to a 
large, indigent population. This series 
reveals that while there is universal 
incentive to seek immediate medical 
care, the patient’s concern for follow- 
up care does not mirror the early com- 
pulsion for treatment, once an accept- 
able outcome is likely. Long-term fol- 
low-up that may be more indicative of 
our concern for the ultimate. func- 
tional and cosmetic result morë accu- 
rately translates into the traditional 
noncompliant behavior often cited in 
this group of patients. 


PATIENTS AND METHODS 


Animal bites to the face are considered to 
be most often caused by a domestic pet, el- 
ther a dog or a cat.™ Our series consists of 
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32 patients with animal bites of thefaceand 
scalp treated’ by the otolaryngology-head 
and neck surgery department-over a T-year 2 
period. This series included 19 human bites, 
followed in decreasing incidence by dog (j 
cat (2), rat (1), and hamster (1) bites: Sites: 
of wounds are outlined in Fig 1 with the ear, 
cheek, nose, and upper lip being the more 
common areas involved. The total number 
of sites exceeded the total number of cases 
because several patients presented with 
multiple wounds. 

The circumstances surrounding the hu- 
man bites were easily separated into two. 
fundamental scenarios, either an alterca- 
tion or an amorous encounter. Although 
five human bites were the result of i interac: 
tions between two retarded people, these... 
were attributed to either anger or affection. = 

There were 15 males and 17 females in the 
series. The ages ranged from 9 days to 46 
years, with the mean age being 26 years. 
Eight patients were younger than 10 years 
of age. Four patients were 10 to 20 years of 
age, twelve were 20 to 30 years of age, six 
were 30 to 40 years of age, and two were 40 
to 50 years of age. The youngest patient was 
a 9-day-eld infant who presented with an. 
avulsed defect of the nasal tip resulting © 
from a rat bite. The oldest patient was 46. 
years of age and presented with a partial 
avulsion of an auricle resulting from a hu- 
man confrontation. There were 11 blacks 
and 21 whites in this series. 


Clinical Presentations 


Twenty-eight of 32 patients were initially 
evaluated by our department within 5 hours. © 
of injury. Wounds were identified as either ` 
early (within 5 hours of injury) or delayed 
(5 hours or later) presentation, Our series 
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included 28 early presentations and 4 de- 
layed presentations. The wounds were elas- 
sified as punctures, lacerations, or avul- 

sions. When there were a combination of 
injuries, the more serious was listed. Thus, 
“a patient with a laceration or a puncture 
“wound plus an avulsion was classified as an 
= avulsion, and a patient with a puncture and 
a laceration was classified as a laceration. 
Using this classification, there were 3 punc- 
“tures, 15 lacerations, and 14 wounds with 
loss of tissue or avulsions. Four patients 
with avulsion injuries (all of whom pre- 
“sented within 3 hours) presented with the 
: missing tissue “in hand.” 


Management 


Treatment is separated into four major 
< divisions, in the absence of other injuries or 
“extenuating circumstances: medical ther- 
< apy; initial evaluation and wound care, pri- 
‘mary surgical management, and wound 
care with delayed surgical management. 
Medical therapy consists of appropriate 
‘tetanus vaccine, rabies prophylaxis, and 
antibiotic therapy. Rabies prevention must 
be ‘considered in all nonhuman bites and 
initiated immediately, if indicated. This 
might include hyperimmune serum and ac- 
“tive immunization. A tetanus toxoid 
“booster should be administered if the pa- 
| tient has been immunized within the last 10 
years. Tetanus immunoglobulin is neces- 
gary, if prior immunization has not been 
given.“ 
We routinely use intravenous ticarcillin 
and clavulanic acid (Timentin) for parent- 
eral antibiotic treatment. If the decision is 
made to treat on an outpatient basis, anti- 
“biotic therapy with oral amoxicillin and 
clavulanic acid (Augmentin) is continued 
“for a total of 10 days. Inpatients continued 
“to receive intravenous ticarcillin and cla- 
vulanie acid in all cases until the time of 
discharge, when their therapy is switched 
-to amoxicillin and clavulanic acid. 
=o Initial wound care is extremely impor- 
‘tant and should be vigorous, Our routine is 
to use the jet lavage with copious amounts 
of isotonic saline. Débridement must be in- 
‘dividualized, but the vasculature of the face 
‘makes routine surgical debridement an un- 
likely step in the management of most an- 
imal bites of the head and neck. However, 
obviously devitalized tissue should be care- 
< fully excised. 
==: Puneture wounds are treated with pres- 
sure irrigation using a large syringe and an 
18- to 20-gauge needle. Re-entry of puncture 
‘wounds with a needle allows maximum- 
“pressure irrigation. It is important to take 
_ tare to expose only the wound site to pres- 
<o gure to circumvent the untoward and ex- 
tremely dangerous hydrodissection that is 
= possible along tissue. planes. 
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Fig 1.— Site of wounds. Total exceeds 32 because of injuries with more than one bite. 


The decision on which treatment course 
to take depends on the source, site, charac- 
ter, and extent of the bite wound, Other im- 
portant factors include the time interval 
from infliction of the wound to the institu- 
tion of care, the age of the patient, and the 
likelihood of compliance. Surgical manage- 
ment is either primary repair or delayed 
reconstruction following appropriate 
wound care. Should the decision be primary 
closure or repair, the patient may be fol- 
lowed up on an outpatient basis. As with all 
bite wounds, antibiotic therapy should be 
continued for 10 days; patients admitted 
following initial surgical management and 
those selected for delayed repair continue 
to receive antibiotics intravenously. Inter- 
val wound care consists of continuous pov- 
idone-iodine soaks, changed frequently by 
the nursing staff or the able patient. The 
time required before optimum secondary 
closure is advised varies, but appears tọ be 
longer for human bites than for other ani- 
mals. In our experience, the wound is ready 
for delayed repair in 2 to 5 days. 

The review of our series revealed a strik- 
ing observation. Four avulsion injuries 
were repaired quickly by surgically replace- 
ing the avulsed tissue as a free graft. All 
four patients were seen within 2 or 3 hours 
of injury; three of these patients presented 
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with the avulsed tissue packaged in ice. 
(This is likely standard advice given by 
telephone from emergency-room person- 
nel.) Three injuries in this group were hu- 
man bites; one was a dog bite. Each injury 
was initially treated by scrubbing and jet 
lavage to decrease the innoculum prior to 
repair, and intravenous ticarcillin and cla- 
vulanic acid was begun immediately. 

Figure 2 represents an avulsion injury. of 
the auricle secondary to a human bite pre- 
senting within 1 hour of injury. The wound 
appeared clean and the avulsed tissue 
looked healthy and viable without macera- 
tion. The circumstances would appear quite 
reasonable for a primary repair using the 
patient’s tissue as an autograft. A 3-year- 
old youngster sustained a clinically ex- 
tremely clean, sharp, divitlike avulsion of 
the cheek by a dog (Fig 3). The missing tis- 
sue was clean and did not appear dissimilar 
from. a graft harvested purposefully. The 
similarity of these patients is more pro- 
found in that both underwent a second sur- 
gical: procedure, débridement of the dead 
graft on the fifth day postoperatively. 

Our experience with four primary repairs 
of avulsion wounds using the patient's tis- 
sue as an autogenous graft has been a total 
failure. All infarcted tissue required more 
extensive débridement than just the 


Management of Bites—Stucker et al - 





avulsed part. Secondary management was 
possible but required extendad delay (from 
5 to 10 days). It is speculation, but these 
secondary repairs were likely not as ideal as 
would have occurred with an optimum sec- 
ondary reconstruction. In all four cases, 
hospitalization and morbidity were in- 
creased, 

Other avulsion injuries, most with more 
extensive or otherwise more compromised 
injuries, resulted in a superior reconstruc- 
tion with far less morbidity and shorter in- 
patient confinements. A 9-day-old boy ex- 
perieneed an unfortunate confrontation 
with a rat (Fig 4). He sustained an avulsion 
injury to the tip of the nose and scratches 
on his cheek. The rodent chewed a divit of 
tissue that in a small portion of the 
lower lateral lages from the tip of the 
nose. The woumi was managed in a delayed 
fashion usii avulsed injury clinically 
appeared clea agh for a secondary re- 
pair (48 bours after the injury). Recon- 
struction included a free perichondrial cu- 
taneous graft from the patient’s concha. 
The infant was discharged on the fifth day 
postoperatively, A 4-year follow-up indi- 
cates no stunting of nasal growth and an 
excellent cosmetic reconstruction. 

A 24-year-old man was seen 2 hours fol- 
lowing an amorous event that resulted in 
avulsion of a portion of his chin and lower 
lip tissue (Fig 5). Initial treatment included 
jet lavage, vigorous scrubbing of the wound 
and intravenous tiearcillin and clavulanic 
acid. The patient was admitted for wound 
management consisting of soaks with 
providone-iedine solution. The wound im- 
proved over thesubsequent 4 days, allowing 
secondary surgical closure using a combi- 
nation of advancement Haps on the fourth 
day after the injury. The patient was dis- 
charged on the second day pestoperatively 
and has not returned for follow-up. We do 
possess information that his injury healed 
uneventfully. 

Lacerations frem dog bites in our experi- 
ence dowell with primary closure following 
jet lavage and antibiotic therapy, as de- 
scribed previously (Fig 6). Puncture wounds 
requireeno reconstructive decision but pose 
an infectious potential beeause of the diffi- 
culty in adequately cleansing the wound. 
We recommend high-pressure irrigation 
using a-syringe with a needle re-entering 
the puneture wound sites. It helps to slowly 
rotate the needle so that it passes within 
the traet, rather than creating a new one. 

A é-month-old girl who was bitten by her 
brother.on the auricle and cheek presented 
4 hours following the injury with a l-em 
rock-hard edematous halo around the punc- 
ture teeth marks on the cheek and chondri- 
tis of the auricle (Fig 7). Intravenous ticar- 
cillin and clavulanic acid was begun, fol- 


























Fig 2.— Top left, Primary repair of avulsion injury of the auricle, Top right, Five days after the injury 
following debridement of dead graft. Bottom left, Three months after the injury. with canal stenosis 
and chronic external otitis. Bottom right, Four months after meatoplasty using: postauricular deep- 
ithelized flap technique. 


Fig 3.—-Left, Five-day postoperative primary repair of avulsed cheek wound, Right, Two years af- 
ter the injury following two serial resections and scar revision. 
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lowed by high-pressure irrigation of the 
puncture wounds. The wound and the sur- 
rounding tissue quickly became markedly 
softer, and the induration had disappeared 
by 8 hours. She was discharged 48 hours 
following admission on a course of therapy 
with amoxicillin and clavulanic acid for 10 
days and had an uneventful recovery. 


COMMENT 


Fig 4.—Left, Acute rat bite injury. Center, intraoperative secondary repair of nasal tip defect at Controversy exists as to the most 
48 hours with perichondrial cutaneous graft. Right, Three-year postoperative view. appropriate management of animal 
bites. It is the view of some to treat 
most animal bites on an outpatient 
basis with primary surgical repair.’ 
There are those who eschew primary 
surgical management.’ The real prob- 
lem exists with proper identification of 
what type of injury is involved. Our 
series consists only of patients re- 
ferred to a head and neck surgical de- 
partment, obviously eliminating many 
minor wounds and many more severe 
wounds located on other areas of the 
body. 

Most authors are explicit in recom- 
mending thorough cleansing of 
wounds as essential in the initial man- 
agement of bite wounds.™ Subsequent 
therapy is quite controversial. There 
are those authors who are very con- 
! i servative and those who believe most 
Fig 5.—Left, Human bite of lower lip and chin. Right, Secondary repair 5 days after the injury. wounds ean be managed safely with 








Fig 6.—Lett, Multiple dog bite injuries. Right, Two months after the injury and primary repair. 
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Fig 7.>~-Lett, Four hours after a human bite of cheek and ear by patient’s brother. Right, Twelve 
hoursatter inifigtion of intravenous ticarcillin and clavulanic acid (Timentin). 


primary closure. Itis clear that all au- 
thors aré not speaking of identical in- 
juries, T rval from the insult to 
the initiation of care, the circum- 
stanges surrounding the injury, the 
animal involved, the seriousness of the 
injury, and the location of the wound 
are just some of the obvious variables. 

Another confusing aspect in the 
management of animal bites is the role 
of cultures and its significance in the 
choice of antibiotic therapy. We, pres- 
ently, de not routinely obtain cultures 
unless the wound evidences necrosis or 
the patient does not show the expected 
improvement. Our pragmatic ap- 
preach is based on analyzing our series 
and the discevery of much confusion 
and little clinical enlightment forth- 
coming when cultures were routinely 
empleyed. 

Gur choice of antibiotic therapy 
is also empirical, based en the litera- 
ture™™ and pur personal experiences. 
We employ thearcillin and clavulanic 
acid in patieris in whom intravenous 
administration is desirable. Those who 
are treated as outpatients and those 
who are treated with parenteral ticar- 
cillin and clavulanic acid who are sub- 
sequently discharged are maintained 
on therapy with amoxicillin and ela- 
vulanic acid. The additionof clavulanic 
acid inhibits the action of the 








B-lactamase producers, and, thus, 
maintains the efficacy of antibacterial 
antibiotic therapy. These drug thera- 
pies also provide the broad coverage of 
antimicrobial activity necessary for 
the wide variety of bacteria present in 
bite wounds. 

Delayed surgical management is in- 
dicated in all avulsion injuries and se- 
vere human lacerations. We have not 
always followed these precepts, which 
adds credence to our recommenda- 
tions. Our present recommendations 
have been rigidly adhered to over the 
past 2 years. We have never experi- 
enced a satisfactory course from early 
autograft repair of avulsed tissue. On 
the contrary, we have had excellent 
results with our secondary reconstruc- 
tions following delayed management 
of avulsion injuries. Currently, we 
treat all patients with animal and/or 
human bites to the face and scalp as 
outlined. We have arrived at these po- 
sitions by some humbling experiences. 
It is our firm belief that cosmetic 
results are more predictable and the 
hospital stay shortened by prudent, 
delayed repair of avulsion injuries. 


CONCLUSION 


Animal bites introduce many vari- 
ables to be considered; consequently, a 
management dilemma exists. There 
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appear to be several reliable precepts 
to the care of this not-uncommon in- 
jury, based on our experience: By fol- 
lowing a judicious therapeutie course, 
a more predictable and satisfactory 
outcome can be assured. We list five 
generalizations to be fcllowed in man~ 
aging animal bites of the head and. 
neck, Oe 

1. The antibiotics of choice are 
ticarcillin and clavulanic acid for in- 
travenous use and amosicillin and cla-. 
vulanie acid for oral use. We recom: 
mend a full 10-day course and do not 
routinely obtain cultures. 

2. Immediate cleaning, scrubbing, 
and high-pressure lavage is important 
to decrease the inoculum. 

3. Clean, nonhuman, laceration 
bites can safely be closed if seen within 
5 hours of injury. 

4. Severe human laceration bites’ 
are best treated in a delayed manner.. 
Wound care consists of soaks with a 
povidone-iodine solution. 

5. All avulsion injuries from any 
animal bite are managed in a delayed. | 
manner with secondary closure when 
the wound appears clinically clean. 
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è Like cells respond to injury through 
“repair mechanisms unique for each cell 
type (eg, regeneration of the epidermis, 
granulation over exposed fat). How simul- 
taneous chemical peel affects a local skin 
<: Hap and why minimal differences in chem- 
‘ical peels can result in significant differ- 
ences in outcome is not fully understood. 
In this study guinea pig skin was exposed 
to skin flap elevation, chemical peel, or a 
combination of the two. Biopsy specimens 
were taken at 3 to 35 days after injury and 
the histologic sections were studied. Re- 
“sults demonstrate that (1) lifting a flap 


hemexfoliation (chemical peel) 
./ has been used by physicians in 
treating acne scarring, as an adjunct 
< to facial plastic surgery for elimina- 
tion of fine facial rhytids, and for 
reducing the risk of recurrent cutane- 
ous ¢arcinomas of the face for many 
years.’ The main complications ap- 
pear to be pigmentary changes, scar- 
ring, and cardiac arrhythmias. The 
histologic changes induced by chemi- 
cal peels have been described by sev- 
- eral authors.'** Stegman’ demon- 
_ strated that the first 2 to 5 days of a 
` peel result in epidermal necrosis with 
edema, homogenization, and lympho- 
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causes changes in the subcutaneous tis- 
sue and reticular dermis that makes it 
more vulnerable to secondary injury and 
(2) the reticular dermis responds to injury 
as two physiologically distinct layers, al- 
though it appears histologically homoge- 
neous. The upper reticular dermis heals by 
reorganization, while the deeper reticular 
dermis heals by scar formation. The dif- 
fering response to injury of these cell lay- 
ers may in part explain the low safety mar- 
gin in aggressive chemical peels. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:794-797) 


cytic infiltrates into the papillary and 
reticular dermis. At 2 weeks new col- 
lagen formation is evident in the der- 
mis. Long-term histologic observa- 
tions reveal a more organized dermis, 
smooth basement membrane, and a 
newly formed band of compact paral- 
lel collagen bundles in the dermis ar- 
ranged horizontally to the surface, 
with numerous fine elastic fibers 
coursing through this layer. A sharp 
demarcation was observed between 
this and the underlying elastotic un- 
peeled dermis.‘ 

When inflammatory changes are in- 
duced over a dermis that has been 
acutely altered, the mechanism of 
healing is dependent on the ability of 
the skin to reorganize the dermis and 
regenerate the epidermis. When used 
as an adjunct to cosmetic surgery, a 
chemical peel must penetrate the epi- 
dermis and cause a reorganization of 
the dermal collagen that is responsible 
for fine facial rhytids. Although the 
depth of injury is dependent on many 
factors, penetration to this dermal col- 
lagen layer is required for a cosmeti- 
eally successful peel. As the inflam- 
mation subsides, the epidermis is re- 
generated from remnants in the hair 
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Dermal Healing After Local Skin Flaps 
and Chemical Peel 
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follicles and rete pegs of the dermis. 
When the dermis is severely damaged, 
no epidermal regeneration occurs and 
wound healing is by second intention 
with sear contracture. 

There has been recent debate in the 
literature over the effects of inflam- 
mation on acutely raised skin flaps. 
One school of thought proposes that 
inflammation may actually enhance 
survival through improving or protect- 
ing the vascular supply to a flap.”” An 
extension of this theory is that the in- 
flammation induced by a chemical peel 
would not damage an acutely raised 
skin flap (as in rhytidectomy). An- 
other school of thought emphasizes 
that skin that has been surgically un- 
dermined should never be chemically 
peeled at the same time because full- 
thickness skin loss would inevitably 
result from further embarrassment of 
the vascular supply.’*"' 

We undertook a study on guinea pigs 
to determine if application of a stan- 
dardized chemical peel to an acutely 
raised skin flap affects its viability. For 
this study, the flaps were designed as 
acutely raised cutaneous random pat- 
tern local flaps that were longer than 
would be expected to survive based on 
their size and blood supply. During | 
this study punch biopsy specimens of 
peeled and unpeeled skin flaps, normal 
guinea pig skin, and skin exposed toa . 
chemical peel without surgical manip- 
ulation were obtained for histologie 
comparison and the results are de- 
scribed in this article. 


MATERIALS AND METHODS 


Thirty-eight male Hartley white guinea 
pigs weighing 300 to 500 g were divided into 
thrée groups as follows: group A (n = 18), 
group B (n = 18), and group C (n = 2). For 
éach of these animals, feedings were with- 
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Fig 1.—Applicaiion of Eaker’s solution imme- 
diately after theeskin Hao has been sutured in 
place, 


held. on the metning of surgery and hair on 
the backoand siles was removed with elec- 

rie clippers ard a preparation razor from 
the nape wf theneck to the tail. Anesthesia 
was indueed with intremuseular injections 
of ketamine awd xylazine, and the backs 
were prepared with betadire scrub, rinsed 
with sterile water, anc then defatted with 
acetone. In growps A and B,4 X 4-cm later- 
ally based full:thicknass skin flaps were 
then developed on the midline dorsum using 
sharpdissectiou. Visible blood vessels and 
the panniculus carnosus at the base of the 
flap were then divided sharply. Bleeding 
was controlled with light pressure, the flap 
and underlying’tissues were irrigated with 
sterile saline aad the flaps’were replaced 
and secured ini situ with interrupted 4-0 
polyglactin (Viery!) subcutaneous sutures 
and a running 4-0 polypropylene (Prolene) 
cutaneous sutune. 

Ingroup A (centrols, 1 = I8) the incisions 
were dressed with baci:racia ointment and 
no covering was- placed on the flap. The su- 
tures were remeved on posteperative day 7 
and flap necrosis was measured on postop- 
erative day 21, 

In group B dfiap plus chemical peel, 
n= 18}, Baker’ssolutioa wagrolled onto the 
flap using a cotion-tipped applicator until 
the expeeted whitish discoloration ap- 
peared, indicating coagalatien of epidermal 
proteins (ene application layer in each case) 
(Fig 1} The Baker's solatior was prepared 
as follows: 88% phenol 6 mis tap water, 4 
mL; hexachlorophene esoap), 1.3 mL; and 
erotemoil0.5 mL. The solution was stirred 
frequently duriag application and a new 
batch was prepared each week of the ex- 
periment, Care was taken net to apply the 
peel seintien directly or the skin edges that 
were then covered wich bacitracin oint- 
ment. Tineture af benzoin was then painted 
around the flap em frem the margins, pa- 
per tape was apj lied in two layers, and silk 
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Table 1.— Summary of Histologic Findings fe 
eter Na itt, 





Histologic Findings 
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tape was applied over this. The tape dress- 
ings were removed 24 hours later, the 
wound was rinsed with tap water, and a 
light coat of bland emollient (eucerin) was 
applied to each flap with bacitracin applied 
over the suture line. The emollient and ba- 
citracin were reapplied on postoperative 
days 3, 7, and 14. The sutures were removed 
on postoperative day 7 and flap necrosis was 
measured on postoperative day 21. In group 
C (chemical peel only, n = 2), the epidermis 
of the outlined flap was sharply incised 
without lifting the flap and Baker’s solution 
was rolled onto the 4 X 4-cm area on the 
midline dorsum where flaps had been raised 
in the other subjects. This application was 
carried out in the same fashion as for group 
B, including postoperative care. 
Two-millimeter punch biopsy specimens 
were obtained from the central portion of 
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3d Edema, vacuolization Epidermal necrosis, Epidermal necrosis, 
dermal neutrophilic dermal necrosis, 
infiltrates eschar formation 
1 wk Squamous hyperplasia, Focal adnexal necrosis, Total adnexal necrosis, 
neutrophilic epidermal eschar formation, granulation 
infiltrates granulation n 
3 to § wk Deep granulation Epidermal regeneration, Contracture, scar 


collagen 
reorganization 


Fig 2.—Left, Skin flap without chemical peel at 2 week 








s—epidermis. Squamous hyperplasia (ar- = 
rows). Right, Skin flap without chemical peel at 2 weeks—deep reticular dermis (dRD). A diffuse 
inflammatory infiltrate is present in the subdermal muscle (M), with granulation tissue at the der- 
mosubdermal tissue junction (arrows). The loose organization of the deep reticular dermis has 
been maintained. 


the surviving segment of all skin flaps and 
from the central portion of the two peel only 
flaps under light metofane inhalation anes- 
thesia on postoperative days 3, 7, 14:21, and 
35. These are preserved in formaldehyde 
solution and subsequently sectioned for 
histologic study. When the final’ biopsy 
specimens were taken, a lethal dose of 
nembutal injected intraperitoneally was 
used for euthanasia. 


RESULTS 


Skin flaps demonstrated areas of 
obvious demarcation by 72 hours indi- 
cating areas of gross full-thickness 
skin loss. Gross comparison of peeled 
and unpeeled flaps at 21 days demon- 
strated a statistically significant in- 
crease in tissue loss in the flaps that 
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a arma k i ind 
Fig 3.—Left, Chemical peel alone at 3 days— epidermis. A layer of inflammatory cells is present 
in the papillary dermis (arrows) with minimal penetration to the upper reticular dermis (uRD). Right, 
Chemical peel alone at 2 weeks—reticular dermis. A diffuse leukocytic infiltrate is present 
throughout the deep reticular dermis (dRD) without necrosis or alteration of the loosely organized 
stroma. The upper reticular dermis (URD) shows evidence of early collagen realignment deep to 
epidermal appendages (E). 









ma poms i E, x 

a % is 4 Y ik 7 $ aa oe eow ha aN ie j 
Fig 4.—Left, Flap and peel at 3 days—epidermis. Intense inflammation and necrosis of the pap- 
illary dermis is seen here (compare with Fig 3, left). This correlated grossly with the plane of sep- 
aration of the eschar. Right, Flap and peel at 2 weeks—reticular dermis. The stroma of the deep 
reticular dermis (dRD) is more compact with some alignment of collagen. Granulation tissue has 
been replaced by scar (S) at the junction of the deep reticular dermis and subdermal muscle (M). 
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were simultaneously exposed to a 
chemical peel.” The histologic obser- 
vations from each of the three groups 
are described below and summarized 
in Table 1. 

In the unpeeled skin flaps, the epi- 
dermis, basement membrane, and sup- 
port stroma in the surviving segments 
remained intact throughout the study. 
Ischemic change, including epidermal 
vacuolization and a 10% to 20% in- 
crease in epidermal cell layer thick- 
ness was observed in specimens at 3 
days and at 1 week. Sparse lympho- 
cytic and neutrophilic infiltrates were 
seen in the papillary dermisin the first 
week and these subsequently disap- 
peared. Edema was obvious in the en- 
tire dermis from 3 days through 3 
weeks. Neutrophilic infiltrates ap- 
peared in the deep reticular dermis 
and subcutaneous adipose tissues at 1 
to 3 weeks and persisted. Grossly, this 
group demonstrated a mean flap ne- 
erosis of 3.11 cm’. In those flaps that 
demonstrated full-thickness necrosis, 
granulation tissue appeared in the 
deep reticular dermis at 3 to 7 days and 
was most prominent at 3 weeks. There 
was no evidence of collagen reorgani- 
zation (Fig 2). 

Our observation of the histologic 
changes induced by peel alone paral- 
leled those of Stegman and others.** 
Desquamation of the epidermis, loss of 
basement membrane definition, and 
edema with intense acute-phase neu- 
trophilic infiltrates deep into the pap- 
illary dermis and upper portion of the 
reticular dermis were observed at 3 
days. This was followed by epidermal 
sloughing with regeneration evident 
as early as 1 week and production of a 
smooth, more uniformly organized re- 
ticulin and collagenous layer in the 
papillary dermis from 3 to 5 weeks. 
Adnexal structures were focally 
destroyed by the neutrophilic infil- 
trate and were replaced by granula- 
tion tissue that became oriented par- 
allel to the epidermal surface. Eschar 
separation was observed grossly at 7 
to 10 days. Vascular spaces were 
more frequently engorged with blood 
(Fig 3). 

In skin flaps exposed to simulta- 
neous chemical peel, complete epider- 
mal necrosis with eschar formation 
and sloughing was seen as early as 3 
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Table.2.--Mecharisms of Dermal Healing Compared With Skin Grafts * 




































formation 


Layer Mechanisms of Healing Type STSG 
Epidermis OONN Regeneration Thin STSG 
Papillary dermis Regeneration, realignment of Medium STSG 

collagen 
Upper reticular dermis Regeneration, new collagen Thick STSG 









Lower reticular ‘dermis 





Granulation scar formation 





Full-thickness skin graft 








Subsuticular adipose and 
Muscle 


* STSG indicates split-thickness. skin graft. 








days, with subsequent healing similar 
to a full-thickness burn. Adnexal 
structures were totally destroyed by 1 
week and did mot regenerate. These 
flaps demonsipated intense neutro- 
philic infiltrates through the reticular 
dermis into subcutaneous adipose tis- 
sues, with sear formation occurring 
“whether the deep reticular dermis ap- 
peared i itact or was completely lost. 
Grossly, this group demonstrated a 
mean flap necrosis of 6.31 em’. Fifteen 
of the 18 flaps in this group demon- 
strated greater than 3 cm? of necrosis, 
` with subsequent healing by scar for- 
mation and contracture (Fig 4). 


COMMENT 


Most of the nerve supply and all of 

.. the vascular supply of the skin is found 
in the dermis or subdermis. Capillary 
“plexuses in the dermis not only supply 
the connective tissue but also are the 
only source of nutrients for the over- 
lying epidermis and its derivatives 
that receive nourishment by diffusion 
fromthe dermis through the basement 
membrane. This blood supply is gen- 
erally adequate to support the in- 
creased metabolic activity induced by 
superficial chemical burns. The fact 
that full-thickness dermal grafts can 
and do take indicates that the dermis 
and epidermis are capable of surviving 
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through diffusion of nutrients alone. 

The dermis is divided into a superfi- 
cial papillary layer and a deeper retic- 
ular layer. The papillary dermis is 
characterized by a loose arrangement 
of relatively thin collagen fibers em- 
bedded in a layer of ground substance. 
The dermis papillae that are present 
between the epidermal rete ridges at 
the dermoepidermal junction, in com- 
bination with the dense pattern of 
thick fibers found in the reticular der- 
mis layer are believed to be reponsible 
for fine facial rhytids. It is the reticu- 
lar dermis that also contains the vas- 
cular, glandular, and neural elements 
of the skin, as well as the cells from 
which new collagen formation and 
complete epidermal regeneration may 
take place. 

Dermal injury that is violent enough 
to cause destruction of collagen in the 
reticular dermis is also likely to dam- 
age the vascular supply found at that 
layer. Without this vascular supply, 
nutrients must diffuse from deeper 
layers to supply the epidermis. The 
deeper the injury, the greater the dis- 
tance the nutrients must diffuse. Ad- 
ditionally, toxic by-products of in- 
creased cellular metabolism and cell 
necrosis must be removed through dif- 
fusion to the external surface or to 
deeper layers where the vasculature 
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remains intact. Raising an acute skin 
flap further compromises the blood 
supply, increasing the diffusion dis- 
tance. 

The healing process observed histo- 
logically is readily compared with 
healing of donor sites from skin grafts 
(Table 2). The epidermis responds to` 
injury by complete and identical re- 
generation of itself. The papillary der- 
mis responds to injury. by loss of ad: 
nexal structures and realignment or 
replacement of its collagen matrix. 
This process is believed to be in part 
responsible for elimination of fine- 
rhytids by chemieal peels. The reticu- 
lar dermis appears to respond. differ- 
ently to injury depending on the depth 
of cells involved. This layer may in fact 
be composed of physiologically differ- 


ent layers.” The upper reticular der- ` 


mis responds to injury in a similar 
fashion to the papillary dermis, ie, by 
realignment or replacement of its col- 
lagen matrix without contracture. The 
deep reticular dermis responds to in- 
jury by formation of scar tissue (Table 
2). 
The mechanism of healing of each 
layer of the skin is reviewed (Table 2). 
The application ofa chemical peel over 
an acutely raised skin’ flap increases 
the tissue loss when compared with 
raising a flap alone. The final common 
determinant for skin loss after injury 
is the nutrient supply to those cells ca- 
pable of regeneration of the dermis, 
Once these cells are damaged, the pro- 
cess of healing by scar formation ap- 
pears irreversible. The deepest of these 
cell layers appears to be located in the 
deep reticular dermis, Further re- 
search on the location of this cell layer.. 
and the differences between it and the = 
cells deep to it will enhance our under- 
standing of the healing process. 
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: Relationship of Wound Closing Tension to Scar Width in Rats 
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@ A study was conducted to better de- 
i- fine the relationship between closing ten- 
igion and the resulting scar width of inci- 
‘gional wounds. Five groups of 10 hairless 
rats..each were studied. Transverse 
wounds were created and closed on the 
“back of each rat, with closing tension var- 
ied by excising amounts of skin in widths 
“of O(control), 15, 30, 45, and 60. mm. At 28 
‘days, the scar width was measured by 
three. methods: digital caliper, photo- 
graphically, and histologically. Results 
showed that wounds closed under. the 
“highest tension (60-mm excision group) 
. had significantly wider scars than controls 
“by all three measurement techniques. Re- 
gression analysis of the caliper scar width 
icas determined by squaring the closing 
‘tension resulted in a nonlinear equation 
resembling an exponential curve that 
“best fit’ the variables. 
“(Arch Otolaryngol Head Neck Surg. 
94990:116:798-802) 
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KX inconspicuous, fine-line sear is an 
underlying goal of most facial 
plastic and reconstructive procedures. 
Using minimal tension at closure has 
been a cornerstone to obtain this final 
result. However, if too much tension is 
used, the end result is often a widened 
star. But what. is too much tension? 
When does closing tension become ex- 
cessive and scar width begin to in- 
crease? Does scar width increase in a 
linear fashion with closing tension, or 
do large increases in closing tension 
need to occur before scar width is 
affected? 

As part of a larger study that eval- 
uated several characteristics of the 
healed wound in the hairless rat 
model,' the relationship of wound clos- 
ing tension with the resulting scar 
width was investigated. By increasing 
and quantifying the closing tension of 
incisional wounds, the relationship of 
wound closing tension with the result- 
ing sear width could be better defined. 

Methods of measuring scar width 
were also investigated, as this. tech- 
nique of wound analysis has not been 
thoroughly described in the literature. 
This aspect of scar visibility should be 
objectively measured with reproduc- 
ible techniques. This would allow for 
critical evaluation of visible results, 
and could be used as a method of com- 
paring results among different surgi- 
cal techniques of wound’ closure. Al- 
though wounds have been primarily 
judged by their strength with tensi- 
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ometry studies, scar width is proposed 
as an equally important measurement 
of wound analysis. This is particularly 
true for surgeons who operate in the 
head and neck, where results remain 
visible. 


HISTORICAL REVIEW 


Biomechanical testing of the wound. 


by tensiometry has been a standard © 
method of wound analysis, in which 
scars are examined in vitro by pulling 
them apart with a uniformly increas- 
ing load. The stronger wound with the 
higher tensile strength has generally 
been considered superior. Scar width 
has been considered clinically impor- 
tant, but has only been quantitated in 
a few studies, and only in one study in: _ 
which closing tension was considered 
as.an important variable. 

Winn et a! and Nilsson et al’ com- 
pared different types of skin closure 
for uniform wounds in humans under 
no significant tension. Scars were mea- 
sured in millimeters, but the measur- ` 


ing device was not clearly described. It `> 


appears to have been a basic ruler 
(0.5-mm. accuracy). 

-Nordstrom and Nordstrom‘ com- 
pared the use of polyglycolic acid (Dex- 
on) vs polypropylene (Prolene) as sub= 
cuticular sutures, comparing the scar 
width and depression between groups. 
Scalp excisions were performed in hu- 
mans for alopecia, so wounds were 
placed under maximal tension at clo- 
sure. Closing tension was not quanti- 
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Table 1.—Group Means* ; : oe 






















































































tated; but the authors believed that 
‘@ alle ased in a uniform fash- 

ia) skin was excised by 
on. Wounds closed with 
id were found to have 
ider anc more de- 
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th and depth were 
ha caliper (0.2-mm ac- 


Several. studies have shown that 
wounds with higher tensile strengths 
appear to have wider scars histologi- 
cally. Sear clefts below the surface 
were wider, with more inflammation 
and more abundant collagen aligned 
parallel to the lines of tension.*"' These 
_ studies provided increased tension at 
the suture line in some fashion, but did 

not quantitate closing tetision. In ad- 
dition, the assessment of wider scar 
clefts by histologic examination was 
based on qualitative analysis without 
objective measurement data. 

In the first report from this study,’ 
we determined that wounds closed un- 
der tension developed higher tensile 
strengths at 28 days. The resulting 
tensile strength was related to closing 
tension in-a logarithmic fashion, with 
the log,..of the closing tension result- 
ing in linear increases in tensile 
strength. The 28-day period was cho- 
sen to demonstrate the effects of clos- 
ing tension on.tensile strength late in 
the healing period, and also to demon- 
strate the effects of closing tension on 
sear width, which is the subject of this 
article, 


MATERIALS AND METHODS 


The basic methodology of creating 
< oo wounds with mereasing tension in this 
study has been previously described! and is 














- "Bach group cantained 10 animals. Values are means + SDs. Numbers of animals measured are in parentheses. 


Table 2.-Hypothesis Test for the 


5 
Skip excised.mm o 15 30 45 60 
Glosing tension, g 4 10 18 39 B4 165 ni 
Caliper scar width, mm 0.87 £+ 0.33 (10) 0.97 + 0.15 (10) 1.13 £ 0.36 (10) 1.27 + 0.51 (10) 2.22 + 147 (6) 
Photographic star width, mm 0.872 + 0.804 (9) 0.538 + 0.392 (9) 0.842 + 0.672 (10) 0.823 + 0.352(7) 2.845 + 18280 
Histologic scar width, mm 0.677 + 0.283 (9) 1.209 + 0.698 (9) 0.762 + 0.213 (9) 1.988 + 1.582 (9) ©.196 + 2,708 (10) 
Histologic scar area. mm? 0.655 + 0.211 (9) 1.015 + 0.565(9) 0.626 + 0.149 (9) 1.526 = 1.533(9) 2851 + 2.499 (10) 
Histplogic scar thickness, mm 1.208 + 0.234 (9) 1.102 + 0.270(9) 1.121 + 0.114 (9) 1.028 + 0.104 (9) ” OBG 
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summarized below. Methods of measuring 
scar width are outlined in detail. The pro- 
cedures in this project were conducted in 
accordance with the “Guide for Laboratory 
Animals and Animal Facilities and Care” 
as determined by the Laboratory Animal 
Resources Committee, National Academy 
of Science, National Research Council. 
Fifty hairless male rats of similar age 
and weighing approximately 250 to 300 g 
each received a pellet diet and water as de- 
sired, and were kept in polyurethane cages 
that allowed motion without running. Fol- 
lowing the induction of anesthesia with 
ketamine (44 mg/kg) and xylazine (2.5 mg/ 
kg intramuscularly), the back of each rat 
was prepared with a 10% povidone-iodine 
solution and washed with alcohol. Each rat 
then received a single 6-cm transverse skin 
incision midway between the sacrum and 
occiput and through the panniculus carno- 
sus. This particular incision was chosen be- 
cause it runs parallel to relaxed skin ten- 
sion lines in rats and other small rodents.“ 
Five groups of 10 rats each were used. The 
first or control group received an incision 
without any skin excision. The four remain- 
ing groups received incisions that excised a 
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Scar width 0.87 0.97 1.13 1.27 

Difference vs 1 0.10 0.26 0.49 1.35" 
Photographic scar width, mm 

Scar width 0.872 0.538 0.842 0.823 2.845 

Difference vs 1 oe 0.334 0.030 0.089 1.973" 
Histologic scar width, mm ‘ 

Scar width 0.677 1.209 0.762 1.988, 3496) 

Difference vs 1 wes 0.632 0.085 1.384. 2.519° 
Histologic scar area, mm? San 7 

Area 1.015 0.626 (LERB 2.851 


* Statistically significant (P < .01) by Dunnett's procedure. 





































rectangular specimen of skin in increments 
of 15 mm from the certer of the wound.’ 
Different tensions were created by excising 
rectangles of skin 6 em .ong and 15, 30, 45, ° 
or 60 mm wide to achieve increasing elosing © 
tensions. The goal was «o increase, tension 
in standardized increments up to a maxi- 
mal closing tension for chis animal model, 

Animals were enteredsequentially over a 
6-month period into the various surgical 
groups in numbers of four to six at each 
surgical session. Animais would be entered 
into different surgical groups eack time, 
rather than entering al! the rats into each 
surgical group at one time: This allowed ns 
to control for initial entry weight of thean- 
imals between groups, which “has. been 
shown to affect tensile strength” and thus 
also may affect scar width. Groups 1 
through 5 were previous:y shown to de sta- 
tistically similar with respect to entry and 
recovery weights.’ 

Calibrated strain gauges were used to 
measure the amount of force required to 
approximate each skin edge to the closing 
line. The closing line was determined by 
drawing the two wound edges together and 
marking the meeting pomt-on the underly+ 
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Fig 1.—Left (group 1), center (group 3), and right (group 5) represent minimal, intermediate, and maximal tension groups, 
respectively. Each photographed scar is shown above its corresponding histologic section (hematoxylin-eosin, X250). The 
arrows outline the scar/scar cleft. For histologic measurements, the distance between the upper two arrows would represent 
the scar cleft width (in millimeters), and the area encircled by the six arrows would represent the scar cleft area (in square 


millimeters). 


ing fascia. Three measurements were then 
taken for each wound edge, with the mean 
considered to be the closing tension. The 
total closing tension of the wound was con- 
sidered to be the sum of the means of each 
side. 

The wound edges were not undermined in 
order to control for vascularity. All wounds 
were closed with a running 5-0 nylon suture 
and cared for in a standard fashion. At 7 
days the sutures were removed, and at 28 
days the rats were killed in a halothane 
chamber. Measurement techniques A and B 
(described below) were conducted in vivo, 
and the specimen was excised in a6 X 8-mm 
rectangle and pinned to a corkboard to the 
in vivo dimensions. Portions of the sear 
were then submitted for tensiometry and 
histologic examination. Histologic speci- 
mens were pinned to paraffin sheets to the 
in vivo length, immersed in Bouin’s solution 
for 2 hours, and placed in formaldehyde so- 
lution. The use of Bouin’s solution helps 


prevent shrinkage of the specimen during 
processing.” 


Scar Analysis 


Sears were measured by the following 
three methods. Suture tract scars were not 
included in any of the measurements. 

A. The wound was measured in vivo by a 
digital caliper (0.01-mm accuracy) at the 
widest point in the central portion of the 
wound. Five measurements were taken at 
the same point, the highest and lowest val- 
ues were excluded, and the mean was calcu- 
lated from the remaining three values. The 
operator (G.V.M.) was blinded as to the 
group the animal was in, and was not able 
to see the digital readout until after the 
measurement was completed. Loupes (X3.0 
magnification) were worn while measuring 
to assist with scar identification. 

B. The wound was marked with the spec- 
imen number with a label including a mil- 
limeter scale. Photographs were taken of 
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the in vivo wound at a fixed focal distance, 
including the scale within the photograph, 
with the scar marked at the 1.5-mm point 
on the scale to assist later with its identifi- 
cation. These 35-mm slides were later en- 
larged to X75 by projection onto a comput- 
er-assisted digitizing pad, and the scar 
width and millimeter scale were measured 
(0.001-mm accuracy) in a blinded fashion by 
one of us (L.P.A.B.). The actual scar width 
was then calculated and recorded from one 
measurement. This measurement was not 
necessarily taken from the same location as 
the caliper measurement. If the edges of the 
sear could not be clearly identified on the 
photograph, the photograph was excluded. 

C. Three cross-sectional hematoxylin- 
eosin-stained slides were obtained for each 
wound. Slides were numbered differently 
than the rat number by an independent ob- 
server prior to measurement. Therefore, 
measurements were blinded, with the code 
being broken after all the measurements 
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- Fig 2.--Clo:ing tension-vs caliper scar width. 
The curve ss represented by the equation 
y= 0.982 + 0.000045635x*, where y repre- 
sents sear width (in millimeters) and x repre- 
sents closing tengion (in grams), r = .724 and 
P< 0004. : 


were taken, Using a microscope-based com- 
c puter-agsigied. digitizing pad, three mea- 
¿surements were obtained ky one of us 
(G.V.M.): sar cleft width immediately be- 
low the suritice, scar area from epidermis to 
muscle layer, and sear thickness (0.001-mm 
accuracy).dcar collagen was readily distin- 
guished frem unmwounded collagen on his- 
tologic ‘examination. One set of measure- 
ments was “nade on each slide, with three 
slides per scar, The mean of these three 
readings was submitted for statistical anal- 
ysis. If the war was not clearly identified or 
not cut in crue cross section the slide or 

group of skoles fram this rat was excluded. 


_ Statistical Methods 


“Dunnett” procedure’ was used to com- 
pare the difierent tension groups (2 through 
5) with the control group (1). Critical D 
values were determined for two-sided com- 
parisons Between the four treatment 
groups andthe control group for P < .05 or 
P< AL 

An unwesghted least-squares regression 
analysig wes performed to determine the 
“best fit" carve relating closing tension to 
tensile streagth. Residual analysis was con- 
ducted to determine the random error. 

RESULTS 

The mean values of the scar width 
analysis re shown in Table 1. Al- 
though there were 10 rats in each sur- 
gical group, the measurement groups 
for the paotographic and histologie 
measurements have.less than 10, since 
data were excluded as explained above. 
Six cases were excluded from photo- 
graphic azalysis because it was diffi- 
cult todetermine where the edge of the 





2: scar was on the projected slide. 


_ Statistieal analysis with Dunnett’s 
` procedureds shown in Table 2. Wider 


sears were demonstrated by all three 
methods of sear width analysis for the 
maximal tension group (5) compared 
with the control group. Differences 
were highly significant at P <.01. 
There was no statistical difference in 
scar thickness between groups by his- 
tologic measurements. 

Figure 1 shows characteristic pho- 
tographs of the visible scar on top, and 
photomicrographs of the correspond- 
ing histologic appearance below for 
groups 1, 3, and 5. Histologie sear 
width would be the distance between 
the upper two arrows, while histologic 
scar area would be the area sur- 
rounded by all six arrows. 

Using an unweighted least-squares 
multiple regression of the caliper scar 
width as determined by squaring 
the closing tension, a nonlinear equa- 
tion “best fit” the variables as 
demonstrated in the seatterplot (Fig 
2), with r=.724, residual mean 
square = 0.3564, and P < .0001. The 
equation for the curve is 
y = 0.942 + 0.000045635427, with y rep- 
resenting scar width (in millimeters) 
and x representing closing tension (in 
grams). Standard assumptions for the 
regression model were checked using 
residual analysis. The random error 
was normally distributed (Wilk- 
Shapiro = 0.9001). 


COMMENT 


This study was primarily conducted 
to help determine the relationship of 
closing tension with scar width. To ac- 
complish this, we also investigated and 
defined different techniques of scar 
width analysis, since only three previ- 
ous studies have used scar width as the 
end-point to be measured. Studies by 
Winn et al? and Nilsson et al’ probably 
measured scar width using a ruler 
(0.5-mm sensitivity), and Nordstrom 
and Nordstrom’ used a mechanical 
caliper (0.2-mm sensitivity). With re- 
cent advances in digital technology, 
sensitivity was greatly increased for 
the methods used in this study over 
previous reports. We realize that some 
of our measurement techniques are 
evolving and will require refinement in 
the future. However, we view this 
study as a continuing step toward ob- 
jectively quantifying one of the visible 
characteristics of a scar. 
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Scar width was measured by three- 


methods in this study: in vivo witha 
caliper, with a computer digitizer of 


the in vivo photograph, and with a. 
computer digitizer of the histologic. 
slides. The caliper method was proba- 
bly most representative of the visible 
sear on the skin’s surface and most re- 
liable. Measurements were obtained in 
a blinded fashion under magnification 
with a digital caliper (0.01-mm sensi- 
tivity) with reproducible results, This: 
technique would be useful in any in 
vivo situation in which recovery of the. 
scar was not possible cr not planned. It 
would be particularly applicable to 
longitudinal studies of scar width 
analysis, where scars aré evaluated on 
several occasions over long periods. 


The photographic method was. in- 


vestigated because of its obvious ad- 
vantage of providing a permanent vi- 
sual record of the scar. Placing the en- 
larged image on a digitizing pad also 
improved sensitivity (0,001 mm) and 
reproducibility. The main disadvan- 
tage was that it was often difficult to 
determine where 'the edge of the scar 
was on the two-dimensional photo- 
graph. Scars are three-dimensional 
and are made visible by subtle lighting - 
changes between the ‘normal sur- 
rounding skin and the scar’s edge. 
These lighting changes may not be 
discernible following flash photogra- 
phy and when transferred to a two-di- 
mensional plane. 

We are now marking the edges of 
sears with India ink prior to taking the 
photograph. The scar on the photo- 
graph can then be measured later on 
the digitizer between the two ink 
marks. This eliminates the need for 
three-dimensional visualization of the 
scar at the time of the photographic 
measurement. 

Histologic measurement of the scars 
was conducted as an adjunct to the 
other measurement techniques, and to 


investigate its usefulness since it has | 


not been previously deseribed: Sear 
cleft width immediately below the epi- 
dermis was measured, as well as der- 
mal scar width area between the epi- > 
dermis and the superficial muscle 
layer (panniculus carnosus). We felt 


that this would be anether way of ob- oe 


jectively quantifying results, and that. 
one might expect the scar cleft width 
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‘and area to be characteristic of the 
¿overlying sear. Fine line sears would be 
expected to have small sear cleft 
widths and areas, while those with 
wider scars on the surface would be 
expected to have larger histologic val- 
ues. The histologic data appear to gen- 
erally correlate with the caliper data, 
showing increases in width and area as 
closing tension increased, but not in 
the same progressive curve demon- 
strated for the caliper width (Fig 2). 
Although the means followed simi- 
lar trends between measurement tech- 
niques, there was not always correla- 
tion in measurements between tech- 
niques for each individual sear. One 
problem was identifying the scar on 
the photograph, and a second was that 
measurements for all techniques were 
not taken at exactly the same location 
within a given scar. This is important 
because scar width can vary along the 
length of a sear. In ongoing research, 
we are attempting to make the photo- 
graphic and caliper measurements at 
the same location, and are tattooing 
_ this location with ink to mark the site 
for longitudinal measurements or his- 
-tologic measurements at recovery. 
‘However, despite these controls, even 
a slight variation of 1 to 2 mm along 
the scar’s length where the width is 
measured can cause differences in val- 
ues. 

Scar width was noted to be statisti- 
cally higher in group 5 (highest ten- 
sion) than group 1 (controls). This was 
noted with all three methods of sear 
-width analysis, and lends support for 
any of these methods in subsequent 

studies with the above-mentioned 
changes. Caliper and photographic 
-techniques lend themselves to clinical 
or longitudinal studies, while histo- 
logic evaluation adds another techni- 
cal analysis to correlate the other data 
if the scar is recovered. 

~ Dunnett’s procedure? was used to 
compare groups 2 through 5 with the 
‘control group 1. This test is similar to 
‘Student’s {test in its application, but it 
is a stricter test against chance occur- 
rence. This is necessary since four ex- 
perimental groups were statistically 
compared with the control group. This 
< would make finding a difference by 
chance occurrence more likely, and 
-Dunnett’s procedure takes this into 
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account. 

The SDs of means (Table 1) showed 
wider variations in scar width in the 
higher-tension groups. Like the ¢ test, 
the SDs are taken into consideration 
by Dunnett’s procedure when calculat- 
ing P values. Despite higher SDs in 
group 5, the differences in means be- 
tween group 1 and 5 were still highly 
significant for all three measurement 
techniques (P < .01). 

The scatterplot (Fig 2) was derived 
from caliper measurements of the 
scar, since it was believed to best rep- 
resent the visible scar width. It indi- 
cates that scar width will initially in- 
crease slowly in a linear fashion in re- 
lation to closing tension, then increase 
in a gently sloping exponential fashion 
at higher tensions. Below 75 to 100 g of 
tension, there is little change in scar 
width. Above this point, sear width 
rises more rapidly. It should be re- 
membered that this model is only ap- 
plicable for closing tensions less than 
250 g. One might expect that scar 
width will reach a plateau once a cer- 
tain closing tension is reached. 

Higher tensions could not be studied 
due to the small size of this animal 
model. Due to the similarities to hu- 
man skin, porcine dermis might be 
useful to study these higher closing 
tensions, and also to test the proposed 
model for closing tensions less than 
250 g. We suspect there would be only 
minor differences in healing, as ten- 
sion is probably universally detrimen- 
tal to forming narrow scars. Because 
tension may be redistributed differ- 
ently depending on the animal model 
or the anatomic location, the curve 
may be shifted to the right or left 
based on these variables, and the exact 
values may vary. Likewise, the y in- 
tercept or narrowest scar without any 
closing tension may shift up or down. 

The proposed model supports what 
happens in clinical practice. Wounds 
closed under “minimal” or “normal” 
tension almost uniformly heal with a 
fine line scar. However, once a “criti- 
cal” degree of tension is reached, scar 
width and scar formation become 
more unpredictable. At times these 
scars will be acceptable, and at other 
times they will be wide and require re- 
vision. This is probably the exponen- 
tial portion of the curve where smaller 
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changes in closing tension can cause 
wider swings in scar width results. 

Our previous report! showed that 
tensile strength increased as closing 
tension increased at 28 days, and 
therefore wounds closed under tension 
were stronger and considered “superi- 
or.” This report showed that scar 
width also increased with closing ten- 
sion, and wounds closed under tension 
were wider and considered “inferior.” 
Both factors must be taken into ac- 
count when evaluating a wound, as 
well as the surgical arena one is work- 
ing in. A stronger wound might be su- 
perior in tendon or abdominal wall re- 
pair, but a narrow scar cleft is equally 
desirable in neurorrhaphy or on the 
skin of the face. We propose that scar 
width/cleft analysis is as important as 
tensile strength analysis in studying 
the healed wound when appropriate, 
and must be considered as surgeons 
investigate methods of creating the 
“ideal” sear. 
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Effect of Local Hypothermia on Early 





Ramon M; Esclamado, MD; Gregg A. Damiano; Charles W. Cummings, MD 


e Local hypothermia has been shown to 
enhance survival of pedicled skin flaps. 
The effect of prolonged local hypothermia 
on. an important ¢linical correlate, wound 
healing, is examined in this study. Skin in- 
cisions were made on each Hank of nine 
female. pigs, and these incisions were 

LA cooling pad was ap- 
ions. on the right side of 





re a 35°C vs : 39°C for the con- 
trot. side. Four animals were treated for 72 
hours postoperatively; five pigs were 
treated for 7 days, Wound repair was eval- 
uated by standard histologic tachniques at 
24 hours, 72 hours, 7 days, and 14 days. 
Control wounds in all animals demon- 
strated the normial progression of primary 
wound repair. We demonstrate that local 
hypothermia: (1) inhibits wound repair tor 
~ the duration of its application; (2) is not 
detrimental to the early 2-week phase of 
wound healing 1 applied tor 72 hours 
postoperatively; and (3) may have a bene- 
ficial effect. by inhibiting inflammation 
through delay of the late inflammatory 
phase of wound healing. 
(Arch Otolaryngol Head Neck Surg. 
:1990;1 1565:803-808) 
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ocally applied hypothermia has 
been shown by Kiehn and 
Desprez’ and Desprez and Kiehn? to 
enhance the viability of pedicled flaps 
in a rabbit model by delaying the onset 
and reducing the severity of necrosis. 
They proposed that local hypothermia 
altered skin circulation, reduced lym- 
phatic flow, and, most importantly, re- 
duced cellular metabolism. 

In a recent study in our laboratory 
(George S. Goding, MD, unpublished 
data, 1988), local hypothermia was 
shown to reduce cutaneous flood flow in 
the panniculus carnosus porcine myo- 
cutaneous flap model to levels where 
flap necrosis would be expected using 
the dermatofluorescence index as the 
predictive test.’ However, there was no 
difference in flap necrosis between 
treatment and control groups. A de- 
layed onset of flap necrosis was dem- 
onstrated in the hypothermic group. 

The possibility arises that accom- 
panying the reduction in cutaneous 
blood flow is a concomitant decrease in 
edema and inflammation. Through the 
reduction in inflammation, local hypo- 
thermia could have an additional ap- 
plication in the early mobilization of 
donor sites for osseocutaneous revas- 
cularized grafts used for mandibular 
and craniofacial reconstruction, ie, the 
shoulder for the scapular osseocutane- 
ous free flap. However, the effect of 
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prolonged local hypothermia on an 
important clinical correlate, wound 
healing, has not been examined. This- 
study evaluates the effect of prolonged 
local hypothermia on early (2 weeks) 
primary wound repair. 


MATERIALS AND METHODS 
Surgical Procedure - 


Nine 10- to 15-kg female pigs were used in - 
this study because the blood supply and. 
histologic characteristics closely resemble _ 
human skin.‘ All animals were treated in 
the following manner: general anesthesia’ 
was induced intramuscularly with ket- 
amine (35 mg/kg) and xylazine (5 mg/kg), 
then maintained. with halothane after en- 
dotracheal intubation. Both flanks were 
shaved and prepared with povidone-iodine 
solution, then draped. Using aseptic tech- 
nique, a series of four 2-cm-long vertical 
skin incisions were made on each: flank. 
Each incision was made sharply through 
the skin, dermis, and subcutaneous fat un- 
til muscle tissue was identified. Bleeding 
was controlled with local: pressure, any 
blood clots were gently wiped from the 
wound, then all wounds were closed prima- i. 
rily with three simple interrupted sutures 
of 4.0 monofilament nylon (Fig 1). 

To minimize the effect of wound tension 
on healing, skin incisions were made verti- 
cally in the relaxed skin tension lines and 
standardized in their location. Wound 1 was 
made 5 cm from the vertebral column and 
4 cm caudad to the posterior border of the 
scapula. Wound 3 was made 10.cm caudad to. 
wound 1, maintaining the same relation- 
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ship to the vertebral column. Wounds 2 and 
4 were made in a row, 4 em more ventral on 
the flank and also 10 cm apart. As shown in 
Fig 1, this results in wound 2 being located 
5 em caudad and 4 em ventral to wound 1, 
and wound 4 maintains this same relation- 
ship to wound 3. 


Local Hypothermia 


A cooling pad that covered all four 
wounds was applied to the left flank of each 
pig (Fig 2). A nonfunctioning cooling pad 
was not applied to the control flank to du- 
plicate conditions normally used in the 
clinical setting, ie, wounds covered with 
dressing vs wounds covered with a cooling 
pad and dressing. 

To minimize pressure effects from the 
dressing that would affect both control and 
treated flanks, the cooling pad was secured 
to the left flank with adhesive tape (noncir- 
cumferential) and then a circumferential 
dressing was applied that covered both 
flanks. The dressing consisted of a 4-in 
gauze wrap covered by 4-in expandable 
tape. In addition, the dressing was changed 
after wounds were harvested on days 1 
and 3. The dressing was then removed after 
day 7. Therefore, the growth of the pig dur- 
ing this period did not result in a constric- 
tive dressing that would affect wound heal- 
ing. 

The pig was then awakened and attached 
to a thermotemperature machine (HOT/ 
ICE, Hollister Inc, Libertyville, I!) via a 
1.8-m-long two-way circulating hose. The 
thermotemperature machine can maintain 
an aleohol/water mixture over a tempera- 
ture range of 4.40°C to 40.5°C and circulates 
this cooled alcohol/water mixture through 
the cooling pad to provide controlled, local 
hypothermia to the surface in contact with 
the pad. Local hypothermia (10°C) was ap- 
plied to the left side of five pigs for 7 days 
postoperatively. Four pigs were subse- 
quently treated for 72 hours postopera- 
tively; however, due to technical problems 
with kinking of the circulating hose, three 
of these animals were treated with hypo- 
thermia from 60 to 72 hours. 


Wound Harvesting 


On postoperative days 1, 3, 7, and 14, 
wounds 1, 2, 3, and 4, respectively, were 
harvested from both the treated and con- 
tralateral control side. In four animals, af- 
ter the induction of anesthesia, the ther- 
motemperature machine was turned off and 
the dermal temperature was immediately 
measured with a sharp intracutaneous 
thermal probe (YSI, Tele-thermometer, 
Yellow Springs [Ohio] Instrument Co Ine), 
first on the cooled skin and then on the con- 
tralateral control skin. Measurement of 











Fig 1.—This is a representative photograph that illustrates the size and location of skin incisions 
on the left flank of a pig (see "Materials and Methods” section). Skin incisions were made on both 
flanks. C indicates caudad; D, dorsal. Wounds are labeled 1 through 4 and harvested in numerical 
order with the corresponding wound on the opposite flank. 








Fig 2.—This photograph shows the cooling pad through which the alcohol /water mixture is cir- 
culated. Note that the cooling pad covers all wounds on one flank simultaneously. 


dermal temperatures was performed on 
days 1 and 3 on three animals and on days 
1, 3, and 7 in one animal, for a total of nine 
temperature comparisons. 

Each wound was then harvested in an 
elliptical fashion to include the subcutane- 
ous fat layer and approximately 0.5 to 0.75 
em of normal skin on each side of the 
wound. The resultant defect was under- 
mined for approximately 2 em and closed 
primarily. The cooling pad was reapplied to 
the left side in all animals on postoperative 
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day 1, and on postoperative day 3 for those 
five animals receiving local hypothermia 
for 7 days. The total time that the cooling 
pad was off during wound harvesting was 60 
to 96 minutes. All wounds were fixed in 
3.7% formaldehyde solution in phosphate- 
buffered saline (at a pH of 7.4) for 24 to 48 
hours. A 0.3- to 0.5-em-thick section of each 
wound was dehydrated through a series of 
ethanol and methyl salicylate and then em- 
bedded in paraffin using standard histologie 
techniques. Sections, 10 um thick, were cut 
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perpendicular te the long axis of each 
wound and mousted for histologic exami- 
nation. 


Wound Healing 


Each wound was examined by 12 sections 
at 100- to 200-;an intervals. Six sections 





Fig 3.--High-power photomicrograph of fibrin clo 


were stained with hematoxylin-eosin and 
the cellular infiltrate was examined. The 
time of appearance of acute inflammatory 
cells (polymorphonuclear leukocytes 
{[PMNs]), chronic inflammatory cells, and 
fibroblasts were compared with treated and 
control wounds for each animal at each 





: re 


t of day 1 control wound. Note abundant inflam- 


matory cell infiltrate consisting primarily of polymorphonuclear leukocytes (small arrows) with oc- 
casional mononu@ear cells (large arrow) (hematoxylin-eosin). 





time point. The remaining six sections were 
stained with Gomori’s ene-step trichrome 
stain for collagen and the time course for 
epithelial healing and the appearance of 
collagen in the treated and untreated 
wounds were compared. 


RESULTS 
Skin Temperature 


The dermal temperature on the con- 
trol skin on all nine determinations 
was 39.0°C, The mear dermal temper- 
ature for the cooled flank skin was 
34.5°C, with a range from 34.0°C to 
35.0°C. Since this difference in skin 
temperature (approximately 4.5°C) 
was constant among four animals, we 
assumed that this temperature gradi- 
ent was the same in the remaining five 
animals, since the temperature regu- 
lator on the thermotemperature ma- 
chine was set at 10°C for all animals. 


Early Wound Repair 


Control Wounds.—Control wounds in 
all nine animals showed the normal 
progression of primary wound repair. 
Intact epithelium bridged the wound 
surface by 24 hours. Early-phase in- 
flammatory cells (PMNs) were present 
by day 1 as the predominant cell type, 
although monocytes were also present 
(Fig 3) and had migrated into the 
fibrin clot. Late-phase inflammatory 
cells (monocytes) and fibroblasts were 
predominant by day $. Collagen depo- 


Fig 4.—Healing in control wounds assessed by trichrome-stained sections for collagen. Left, Control wound harvested at 7 
days showing early cellular scar (arrow), which is easily distinguished from surrounding darkly stained normal dermis. Several 
hair follicles (F) are seen, as well as healed epithelium on the left. The wound contains numerous stellate nuclei likely rep- 
resenting fibroblasts and a fine random meshwork of collagen fibrils that have not formed well-defined fibers that are seen 
in normal dermis. Right, Control wound harvested at 14 days demonstrating densely staining collagen in scar that now forms 


well-defined fibers that are beginning to align perpendicular to the long axis of the wound. S indicates scar; D, dermis. 





ake N 
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Fig 5.—Healing in wounds treated with 7 days of local hypothermia. Left, Wound harvested at 7 days demonstrating a rel- 
atively hypocellular wound and absence of newly synthesized collagen (arrows). Right, Wound harvested at 14 days dem- 
onstrating random meshwork of collagen fibrils with blood vessels. This wound appears similar to that shown in Fig 4, left. 








Fig 6.—-High-power photomicrograph of a wound harvested at 7 days that was treated with local 
hypothermia for 7 days. Note relative hypocellularity with few monocytes and fibroblasts (hema- 
toxylin-eosin). 


sition was present by day 7 (Fig 4, left) 
and was abundant by day 14 (Fig 4, 
right). 

Seven-Day Hypothermia. Wounds 
treated wita prolonged hypothermia 
(7 days) demonstrated a relative ab- 
sence of early wound repair for the 
duration of zime that the wounds were 
cooled. Epithelial repair was delayed 
until day 7 in three of five animals and 
was not observed until day 14 in one 


animal. Collagen deposition was not 
present at 7 days (Fig 5, left). Although 
PMNs were present within 24 hours, 
there was a relative lack of late-phase 
inflammatory cells and fibroblasts on 
day 7 (Fig 6). However, by day 14 col- 
lagen was present (Fig 5, right) and the 
wound appeared similar to the 7-day 
control wound (Fig 4, left). These find- 
ings were consistent in four of five an- 
imals treated for 7 days. The fifth an- 
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imal, because of logistic reasons, did 
not have the 7-day wound harvested 
until day 8, although the cooling pad 
was removed on day 7. This wound 
showed the presence of healed epithe- 
lium and collagen deposition on day 8 
(data not shown). Although this is an 
isolated finding in one animal, it sug- 
gests that healing is not completely 
arrested during the duration of hypo- 
thermia and is possibly rapidly initi- 
ated when cooling is discontinued. 

Three-Day Hypothermia.—Four ani- 
mals were then treated with 3 days of 
local hypothermia to determine if the 
previously observed delay in wound 
repair was strictly a function of the 
duration of application of cold. We ob- 
served in the treated wounds of all of 
the pigs that the epithelium had 
healed by day 3 and collagen was 
present on day 7 (Fig 7, left). By day 14, 
the wound appeared similar to a 14- 
day control wound (Figs 7, right, and 5, 
right, respectively). Polymorphonu- 
clear leukocytes were present by day 1 
and the appearance of late-phase in- 
flammatory cells and fibroblasts was 
delayed until day 7. Figure 8 is a sche- 
matic representation of the aforemen- 
tioned histologic findings for the three 
treatment conditions. 


COMMENT 


One of the most important aspects of 
wound healing is the rate at which a 
wound gains tensile strength. Ordman 
and Gillman‘ have shown in skin inci- 
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“ig 7.--- Healing in wounds treated with 3 days of local hypothermia. Left, Wound harvested at 7 days demonstrating the pres- 
ancesof collagen fibrils and healed epithelium. Right, Wound harvested at 14 days demonstrating an abundance of collagen, 
wut less well oriented than Fig 5, right. 
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Fig 8.—Comparisonof early wound repair for treatment groups and controls. Epithelial repair, on- 
set of late isflammatory phase, and collagen deposition are all delayed for approximately the du- 
ration that lecal Hypothermia was applied. The early inflammatory phase (polymorphonuclear leu- 


kocytes [PMNs]) was not affected. 


sions in pgs that only approximately 
10% of the tensile strength of a mature 
wound is present at 2 weeks. Tensile 
strength was subsequently not used in 
this study as a parameter for wound 
healing, s:nce’a small, but significant, 
effect of cal hypothermia would be 
difficult te demonstrate unless a large 
number o: animals are used and/or the 
technique far measuring tensile 

“Strength is highly accurate, with a 
small staadard error? 


The basic biological mechanism in 
cutaneous tissue repair has recently 
been reviewed by Clark.’ The first 2 
weeks are characterized by an inflam- 
matory stage, granulation tissue for- 
mation, and early matrix formation 
and remodeling (collagen accumula- 
tion). The early inflammatory stage 
consists of an early phase where PMNs 
predominate (although monocytes are 
present), whose function is to rid the 
site of injury of contaminating bacte- 
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ria. The later phase is highlighted by 
the predominance of monocytes and 
their conversion to macrophages, 
which seems to be critical for the ini- 
tiation of tissue repair.. Granulation 
tissue formation is heralded by the 
presence of macrophages, fibroblasts, 
and neovascularization in a matrix of 
collagen, fibronectin, and hyaluronic 
acid. This peaks at approximately day 
7. Collagen accumulation and early re- 
modeling then occur. 

With this background in mind, we 
chose to qualitatively assay: early 
wound healing by determining the on- 
set of epithelial repair and collagen 
deposition. Suppression of inflamma- 
tion was examined by determining the 
time course of the appearance of PMNs 
as a marker for the early phase and 
monocytes/macrophages for the late 
phase. 

Our results for the control wounds 
confirm the observations made by Ord- 
man and Gillman,‘ regarding the nor- 
mal progression of wound healing in 
pigs. Locally cooling wounds to 4°C to 
5°C less than the contro. appeared to 
inhibit wound healing for the duration 
that the cold was applied. Both epithe- 
lial repair and collagen deposition . 
were delayed (Fig 8). It is interesting 
to note that the group treated with 72 
hours of hypothermia cemonstrated 
healed epithelium at 3 days and the 
presence of monocytes and fibroblasts 
by day 7. In contrast, the group treated 
for 7 days with hypothermia did not 
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develop healed epithelium until day 7 
-and the late inflammatory phase was 
“not evident at day 7. This discrepancy 
_ ean possibly be explained by the fact 
that the 3-day treatment group actu- 
-ally received local hypothermia for 60 
of the first 72 hours. This serves to il- 
““lustrate that epithelial repair is a 
rapid process and that the inhibitory 
effect of local hypothermia is a rapidly 
“reversible effect. This observation was 
-Also applicable to collagen synthesis, 
since the 3-day treatment group dem- 
onstrated the presence of collagen in 
the 7-day wound, although in qualita- 
-tively less quantity than the control. 
~The ultimate effect of prolonged hypo- 
~>thermia on tensile strength, however, 
is not known. 
.-It-was our initial hypothesis: that 
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survival of experimental flaps. Plast. Reconstr 
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prolonged local hypothermia may. be 
useful by inhibiting the inflammatory 
response, thereby allowing early mo- 
bilization of a donor site. Our results 
generally indicate that the acute early 
inflammatory phase is not inhibited, 
since PMNs were present in abundance 
in day 1 wounds of both contro! and 
treated wounds. The late phase. of in- 
flammation, composed of monocytes 
and macrophages, appeared to be in- 
hibited by local cold. Since maero- 
phages release a variety of biologically 
active substances, including vasoac- 
tive mediators and chemotactic. fac- 
tors that facilitate the recruitment of 
additional inflammatory cells,’ in- 
flammation may be suppressed, al- 
though the ideal method for determin- 
ing the extent the inflammation is 
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suppressed would be direct quantita- 
tive measurement of these vaseactive 
mediators. 

We conclude as follows: (1) local hy- 
pothermia inhibits wound repair as 
measured by epithelial repair and on- 
set of collagen deposition for the dura- 
tion of its application; (2) inhibition of 
wound healing is rapidly reversible 
after removal of local cooling; (3) lecal 
hypothermia is not detrimental to the 
early 2-week phase of wound healing if 
applied for 72 hours postoperatively; 
and (4) local hypothermia may have a. 
beneficial effect by inhibiting inflam- 
mation through delay of the late in- 
flammatory phase of wound healing. 
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Original Articles 


Anesthetic Complications of 


Tyn panotomy Tube Placement in Children 


Laurie Markowitz-Spence, MD; Linda Brodsky, MD; Naseera Syed, MD; 


John Stasievich, MD; Mark Volk, MD 


è The anesthetic risks during place- 
ment of tympanotomy tubes were pro- 
spectively studied in 510 children. Com- 
plications were: analyzed according to pa- 
tient risk factors, anesthesia regimen, and 
surgical wariabies. No complications were 
seen in 423 (82.9%) children. Minor de- 
grees of upper airway obstruction (treated 


with jaw thrust, orat airway, or positive 


- pressure ventilation) were encountered in 
61 patients (12.0%), 1 patient had minor 
obstruction and bradycardia, and 7 pa- 
tients (1.4%) experienced more severe 
airway obstruction. Vomiting occurred in- 
traoperatively in 2 patients (0.4%) and 
postoperatively, in 9 patients (1.8%). 
Twelve patients (2.4%) experienced other 
complicatiens, including cardiac dysrhyth- 
mias, transient hyperthermia, fall from the 
transport stretcher, and transient agita- 
tion. Four patients experienced multiple 
complications. Patient age, history of an- 
esthesia, and level of experience of the 


anesthetisiwere all related to the type and . 


frequency of complications. Anesthesia 
given for placement of ventilation tubes 
into tympanic membranes is relatively 
sate; howewer, these data are applicable 
to patients treated by pediatric anesthesi- 
otagists in the setting of a children’s hos- 
pital. 

(Arch Qsolaryngol Head Neck Surg. 
1990; 1 16:809-87 2) 
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he placement of tympanotomy 

tubes with the patient placed un- 
der general anesthesia is the most 
commonly performed minor surgical 
procedure in children in the United 
States today. Its brevity, where induc- 
tion and awakening of the patient are 
the time-limiting factors, may lead 
physicians to minimize the potential 
risks of this procedure when obtaining 
informed consent from parents. To our 
knowledge, no prospective study has 
been performed to elucidate the spe- 
cifie and actual risks of anesthesia 
during this procedure. 


PATIENTS AND METHODS 


Five hundred ten children undergoing 
bilateral insertion of tympanotomy tubes 
at the Children’s Hospital of Buffalo (NY) 
were studied prospectively from July 1987 
through March 1989. 

A complication was defined as any phys- 
iologic variation from normal, including 
vomiting, cardiac dysrhythmias, and air- 
way obstruction. Complications were iden- 
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tified and recorded by the attending pediat=. 
ric otolaryngologist with agreement from 
the pediatric anesthesiclogist. At the first. 
postoperative: visit, parents were. ques- 
tioned regarding complications occurring 
after discharge, particularly vomiting. i 


Anesthetic Technique 


All patients received preoperative atro- 
pine, either orally or intramuscularly. In- 
duction was accomplished with mask anes- 
thesia using fluothane, oxygen, and regular 
or high nitrous ‘oxide concentrations that 
were given to 491 patients, The remaining 
19 patients received other combinations of. 
anesthetic agents in the operating room at- 
the discretion. of the anesthesiologist: The’ 
anesthesia was administered by one of the 
following: student nurse anesthetist, nurse 
anesthetist, resident, fellow, or attending > 
anesthesiologist, The person helding the 
mask was designated as the “anesthetist.” | 
All procedures were directly supervised byos 
an attending pediatric anesthesiologist. 


Data Collection 


Patient variables that were analyzed in-° 
cluded age, previous general anesthesia, the 
presence of craniofacial-abnormalities, the 
presence of chronic medi¢al abnormalities 
such as cardiac disease, respiratory disease, — 
neurologic disorders, endocrine diserders, 
and the presence of an-upper respiratory 
tract infection (URD on the day of surgery. 
A URI was defined by the presence of one or’ 
more of the following symptoms: cough, 
rhinorrhea, congestion, sore throat, or fes: 
ver. Beginning in October 1988, patient sta- 

















Table 1.-~American Society of 
Anesthesiologists (ASA) Physical 
Status Classification 








ASA 1, normal healthy patient 

ASA 2, patient with a mild systemic disease 

ASA 3, patient with a severe disease that 
limits activity, but is not incapaciting 

ASA 4, patient with an incapacitating sys- 
temic disease that is a constant threat to 
life 

ASA 5, moribund patient not expected to sur- 

vive 24 hours with or without operation 





Table 2.—Summary of Anesthetic 
Complications Associated With 


Tympanostomy Tube Placement’ 
Complication No. (%) 
None 423 (82.9) 
Airway obstruction 68 (13.3) 
Mild 61 (12.0) 
Severet 7 (1.4) 
Other complications 
Vomiting 
intraoperative 
Postoperative mild, 
no treatment 
Postoperative severe, 
treatment 
Oysrhythmia 
Bradycardia 
Premature ventricular 
complexes 
Temperature elevation, transient 
Agitation 
Fall from stretcher in recovery 
room 1 (0.2) 


f *The number of complications is greater than 
:. number of patients because four patients had more 
“than one complication. 

tRequiring intubation or medication intravenously: 





11 (2.2) 
2 (0.4) 


7 (1.4) 


2 (0.4) 
9 (1.8) 
6 (1.2) 


3 (0.6) 
1 (0,2) 
1 (0.2) 


tus was further defined by assignment to an 
American Society of Anesthesiologists 
physical status class (ASA classification) 
by the attending anesthesiologist (Table 1). 
This classification does not directly reflect 
“the patient's actual anesthetic risk, but 
suggests relative risk based on the patient's 
overall physiologic condition.' 

Surgical factors studied included length 
of surgery, level of training of the operating 
“surgeon, and type of tube placed. 

Factors relating to anesthesia included 
duration of anesthesia from the placement 
of the ventilation mask to the discontinua- 
tion of the anesthetie‘gases, including oxy- 
~ gên, the level of training of the anesthetist, 
and anesthetic medications given both pre- 
operatively and intraoperatively. Patients 
Were classified by ASA assignment and 
then divided into groups based on the type 
sofo complication: “none,” “airway,” and 
“other.” Airway complications were di- 
vided into “mild” (readily treated with 
-> Jaw thrust, positive pressure ventilation, or 
w an oral airway) and “severe” (needing med- 
mR, 





na 
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Table 3.— Mean Age in Relation to Complication 








No complications 





Any complications 





Airway complications 





Nonairway complications 





Vomiting complications 





Nonvamiting complications 


ication intravenously and/or intubation). 
Oral airways are not routinely used in this 
institution. Examples of other complica- 
tions include vomiting and cardiac dys- 
rhythmias. 


RESULTS 


No complications were seen in 428 
(82.9% ) patients. Isolated mild upper 
airway obstruction requiring inter- 
vention with an oral airway, jaw 
thrust, or positive pressure ventilation 
via mask occurred in 61 children 
(12.0% ); 52 patients were classified as 
ASA 1 and 9 patients as ASA 2. None 
of the 6 patients classified as ASA 3 or 
ASA 4 had any airway (or other) com- 
plications. An oral airway was placed 
in 44 (86.0% ) of these 61 children. 

Severe airway obstruction, requir- 
ing medication intravenously and/or 
endotracheal intubation, was encoun- 
tered in seven children (1.4%). Five 
had complicating medical problems; 
two had a history of reactive airway 
disease (one of whom also had cerebral 
palsy, hydrocephalus, and a concur- 
rent URI); one patient had a recent 
episode of croup and a concurrent URI; 
one child had Down’s syndrome and a 
history of obstructive sleep apnea; and 
one patient had a repaired bilateral 
cleft lip and palate. Five of the patients 
with severe airway obstruction were 
ASA 1 and two were ASA 2. 

Twenty-three other complications 
were encountered in 22 patients 
(4.3% ). These included intraoperative 
vomiting (n = 2), postoperative vomit- 
ing (n = 9), bradycardia (n = 6), pre- 
mature ventricular complexes (n = 3), 
transient temperature elevation 
(n = 1), severe preoperative agitation 
(n = 1), and a fall from the transport 
stretcher in the recovery room (n = 1). 
Of these, 19 patients were categorized 
as ASA 1 and 3 as ASA 2. 

Four patients had more than one 
complication: two patients had airway 








Table 4.—Incidence of Complications 
in Patients With Upper Respiratory 
Tract Infections (URI) * 


No. (%) 
preamen ennaa, 
No 
N Complications Complications 
URI 100 19 (19) 81 (81) 
No 
URI 410 68 (17) 


* No significant difference. 





342 (83) 





obstruction with bradycardia (one 
with Down’s syndrome), one patient 
had airway obstruction with intraop- 
erative vomiting, and one patient had 
bradycardia and postoperative vomit- 
ing. There were no deaths during this 
study. For a summary of the compli- 
cations see Table 2. 


Patient Factors 


The mean age ( + SD) of the children 
was 3.8 + 3.1 years (range, 0 to 18.0 
years). The mean age (+SD) of the 
patients experiencing airway compli- 
cations (n = 64) was 3.1 + 2.8 years 
compared with the patients experienc- 
ing other complications who averaged 
6.9 + 4.0 years (P < .01). The mean age 
(+SD) of the 11 children who vomited 
was 8.0 + 3.0 years. When compared 
with 3.3 + 3.1 years in patients with 
complications other than vomiting 
(n = 72), the age difference was signif- 
icant (P < .001) (Table 3). 

A URI was diagnosed in 101 children 
(20%): 19% of patients with ne com- 
plications and 22% of patients with 
complications (Table 4). 

In patients with chronic medical 
problems, 82.1% experienced no com- 
plications. This was not significantly 
different than the 83.2% of patients 
without chronic medical problems who 
experienced no complications. Airway 
and other complications were also sim- 
ilar in this group of patients. Children 
with Down’s syndrome, however, hada 
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: Table 5.—CGomplications in Relation to Chronic Medical History * 







































































No. (%) 
Chronic:Medical Problem Total No. None Airway Other 
Respiratory 65 56 (86) 700 2 (3) 
Craniofacial 41 31 (76) 8 (20) 2 (5) 
Dow s syndrome 7 4 (57) 2 (29) 1 (14) 
Neurologict 35 26 (74) 8 (23) 1 (3) 
Cardiac. 23 18 (78) 2 (9) 3 (13) 
Obstructive symptoms 4 2 (50) 0 (0) 2 (50) 
Others 4 (67) 1(17) 1 (17) 





“Four patients had more tnan ome complications; several patients had muitiple chronic medical problems. 

tCerebral palsy, hydrocephalus, and seizures. 

tHematologic disorders, diabetes, severe gastroesophageal reflux, turner’s syndrome, malignant hyper- 
themia (family history), lead poisoning, laryngomalacia, and morbid obesity. 





Table 6.-—-Camplication Rate by Level of Training of Nurse Anesthetist 


_omanneanesnattetaitiNtitatientreerenint eaa 










No. (%) 
















Student 
Nurse Nurse Resident/ Attending 
Group Anesthetist Anesthetist Fellow Physician 
None 77 (18.4) 209 (50.0) 83 (19.9) 49 (11.8) 
Alt compli¢ations” 28 (32.6) 32 (37.2) 18 (20.9) 8 (9.3) 
Airway - 23 (33.8) 26 (38.2) 12 (17.6) 7 (10.3) 
Other § (27.8) 6 (33.3) 6 (33.3) 1 (6.6) 
Total patients anesthetized 105 (20.8) 241 (47.8) 101 (20.0) 57 (11.3) 










tX? P < O8 whenicomparing the presence or absence of any complications suggestive of a relationship, al- 


though the correlation isdow. 


relatively greater rate of airway com- 
plications than the group as a whole, 
although this was not statistically sig- 
nificant (‘Table 5). 

There was a history of exposure to 
general anesthesia in 178 patients 
(35.6% ). Considering all patients who 
had a complication (n = 87), 40% had 
prior anesthesia exposure. However, of 
patients with complications other 
than airway, 68% had a history of an- 
esthesia exposure (P < .01). 


Surgical Factors 


The duration of surgical manipula- 
tion was 4.8 + 2.8 minutes. The mean 
+ SD duration of surgery for patients 
experiencing no. complications was 4.6 
+ 2.5 minutes compared with the du- 
ration of surgery for patients experi- 
encing complications, which was 5.6 + 
3.9 minutes (F< .05). Residents per- 
formed 485% of the operations and 
61.5% were performec by the attend- 
ing otolaryngologist. There was a sig- 
nificant relationship (P < .05) between 
the level of training of the operating 
“surgeon and the preseace of complica- 
tions, although this was weak (r= 
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101). There was no relationship be- 
tween the type of tube placed and the 
presence of anesthetic complications. 


Anesthesia Factors 


The mean duration (+SD) of anes- 
thesia was 1.8 minutes longer for pa- 
tients experiencing any type of com- 
plication: 8.7 + 3.1 minutes vs 10.5 + 
5.1 minutes (P < .01). 

The experience of the anesthetist 
was related to the occurrence of com- 
plications (Table 6). Although student 
nurse anesthetists delivered the anes- 
thesia to 20.8% of the children, they 
acted as the anesthetist for 33.8% of 
the children with airway complica- 
tions. While 19% of the children re- 
ceived anesthesia from residents or 
fellows, 30% of nonairway complica- 
tions were seen in their patients. Nurse 
anesthetists delivered anesthesia to 
47.8% of the patients but accounted for 
only 37.2% of all complications. Know- 
ing the level of the anesthetist gives 
some indication of whether or not 
there will be any complication 
(P < .05, r= 139). However, if the 
complications are categorized into air- 
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way vs other complications, this is not 
statistically significant (P = .06). 


COMMENT 


The benefits appear to outweigh the 
surgical risks of this frequently per- 
formed procedure. In adults and. some 
older, cooperative children, tube place- 
ment may be performed with the pa- 
tient awake using local anesthesia. 
Most children, however, cannet re- 
main quiet for this procedure using a 
local anesthetic. In these patients, the 
surgical risks are therefore’ com- 
pounded by the anesthetic risks of the 
procedure. 

In this study, the most frequent 
complication was mild upper airway 
obstruction (12.0%). During the ad- 
ministration of anesthesia by mask, 
airway control is usually the greatest 
concern. Inadequate control of the air- 
way can cause changes in ventilation 
and oxygenation or can result in the 
introduction of air into: the stomach. 
These factors may then contribute to 
other complications such as cardiae 
dysrhythmias and vomiting. Hyper- 
tension, a significant complication in a 
study by Diaz? of 313 infants undergo- 
ing orotracheal anesthesia for herni- 
orrhaphy, was not encountered in this 
study of nonintubated children. 

Vomiting occurred in 11 patients, 2 
intraoperatively and 9 postopera- 
tively, including 3 that eccurred.after 
discharge from the same-day surgery 
unit. The incidence of vomiting after 
discharge may actually be higher than 
reported because our data were de- 
pendent on parental infermation. 

Halothane (Fluothane) inhalation 
anesthesia is used frequently in chil- 
dren. Its advantages are reduction of 
laryngeal reflexes and subsequent 
laryngospasm, decreased salivition, 
inhibition of bronchospasm and cough, 
smooth and rapid induetion, and emer- 
gence without significant vomiting.“ 
Halothane, however, has been re- 
ported to cause cardiac dysrhythmias 
in up to 34% of children who are less 
than 14 years old’ Infants have in- 
creased halothane requirements and 
also have exquisite sensitivity to 
halothane’s myocardial depressant 
properties Cardiac dysrhythmias 
have been reported to oeeur,with i 
creased frequency and 













“atropine is administered preopera- 
tively.’ 

All of our patients received preoper- 
ative atropine and most of them also 
received halothane. Tachydysrhyth- 
mias occurred only in 3 patients 
(0.6% ), while bradycardia occurred in 
6 patients (1.2% ). Of the patients who 
had episodes of bradycardia, preoper- 
ative atropine had been given intra- 
muscularly in four patients and orally 
in three patients. There did not appear 
to be an increased incidence of cardiac 
dysrhythmias in our patients com- 
pared with those studied by Thurlow.‘ 
This may be related to the anesthetic 
technique in our study that did not re- 

quire endotracheal intubation. 

The mean age of children experienc- 
ing nonairway complications (6.9 
years) was significantly higher than in 
the group as a whole (3.8 years). Chil- 
dren older than 4 years were more of- 

ten induced with a high nitrous oxide 
anesthetic gas mixture, which may 
have increased their incidence of vom- 
iting. 

The finding of an increased fre- 
quency of problems in children with a 
history of exposure to general anes- 

` thesia was not expected and is difficult 
to explain. Interestingly, one child had 
tympanotomy tubes placed in Decem- 
ber 1987 and again in December 1988. 
On both occasions, he had multifoeal 


. premature ventricular complexes. 


Tait and Knight’ prospectively stud- 
ied 489 children for the effect of a URI 
during bilateral myringotomy and 
tympanotemy tube placement under 
general anesthesia. They found that 
=- the prevalence of perioperative com- 
~ plications in children with URIs was 
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similar to that in children without 
URIs. In this study, four of the seven 
patients with severe airway obstruc- 
tion had a URI at the time of surgery. 
Two of these patients had chronic 
medical problems (Down’s syndrome, 
cerebral palsy, and hydrocephalus). 
These data suggest that when a URI is 
present along with other chronic med- 
ical problems, the anesthesia risk may 
be higher. Otherwise, our data concur 
with Tait and Knight’ suggesting that, 
in an otherwise healthy child, the pres- 
ence of a URI is not a reason to cancel 
the procedure. However, in this study 
no child with an elevated temperature 
on the morning of surgery had the 
procedure performed. 

The presence of chronic medical 
problems or higher ASA classification 
did not suggest an increased risk for 
perioperative anesthetic complica- 
tions except in children with Down’s 
syndrome; however, the numbers here 
are too small for definite conclusions to 
be made. The type of anesthetic com- 
plications do not appear to be directly 
related to the particular chronic med- 
ical problems. 

The length of both surgery and an- 
esthesia was only minimally increased 
(1 to 2 minutes) in patients with air- 
way obstruction or other complica- 
tions. This most likely reflects rapid 
recognition and treatment of these 
problems at the Children’s Hospital of 
Buffalo. 

The level of training of both the sur- 
geon and the anesthetist appeared to 
be related to an increased rate of com- 
plications. Although one can explain 
the inexperience of using mask venti- 
lation techniques by the anesthetist, it 








is more difficult to explain the rela- 
tionship between the level of training 
of the operating surgeon and the inci- 
dence of anesthetic complications. 

In 510 children undergoing bilateral 
tympanotomy tube placement under 
the described anesthetic regimen, 88% 
experienced no complications. Mild 
upper airway obstruction, vomiting, 
and cardiac dysrhythmias were the 
most commonly seen complications. 
All complications were successfully 
treated and did not result in signifi- 
cant or prolonged morbidity. 

The presence of a URI in an other- 
wise healthy child does not appear to 
necessitate cancellation of surgery. 
The anesthesia given for the insertion 
of tympanotomy tubes appears to be 
safe; however, these data are limited to 
the setting of a children’s hospital. 
Further multi-institutional study is 
required, in particular to determine 
the risk of this procedure for those 
children with severe medical prob- 
lems. 
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Images of the Temporal Bone and 
Experimental Otitis Media 


in Japanese Monkeys 
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@ Since the middle ear structure of an- 
imals. commonly used for experimental 
study is different fram that of humans, we 
used the Japanese monkey (Macacus fus- 
catus) as an animal model for otitis media 
with effusion (OME). The exact similarities 
and differences of the ear structure be- 
tween humans and Japanese monkeys 
were studied by the use of computer-aided 
three-dimensional reconstruction, in addi- 
tion to light and electron microscopy. Oti- 
tis media with effusion was repeatedly in- 
duce hy direct intratympanic inoculation 
5 ‘ollowing: keyhole limpet 
owing systemic immuni- 
y mpet hemocyanin, 
Stroptococei ; pneumoniae -or endotoxin. 
The temporal bones were ‘serially sliced 
with adiamond band saw, after which the 
histologic findings were examined by light 
and electron microscopy. on the basis of 
macroscopic observations. Each sub- 
stance induced OME equally, 2 to 3 days 
after inoculation. inflammatory reaction of 
the middie ear mucosa extended to all of 
the air cells; subsequently, the inflamed 
mucosa returned to normal in each case 
along with normalization of both the tym- 
panometric and otoscop:c findings. No re- 
markable architectural change remained, 
even after OME was induced repeatedly. 
These findings are applicable to acute oti- 
tis media and acute mastoiditis. The de- 
velopment of chronic middie ear effusion 
was not observed in this study. The use- 
fulness of the diamond band saw and 
computer-aided analysis for temporal 
bone histologic evaluations is empha- 
sized. 

{Arch Otolaryngol Fead Neck Surg. 
1990; 116:813-819) 





M orphologice changes occurring in 

the middle ear mucosa in otitis 
media with effusion (OME) have been 
clarified by use of numerous animal 
models.’ In studies of experimental 
OME, an ideal animal model is one 
that is considered to have the follow- 
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ing characteristics: that the animal it- 
self not be too large; that the auditory- 
capabilities of the animal be similar to 
those of humans; that the animal 
should not, be susceptible to natural 
middle ear infections;end that the an-. 
imal have a large micdle ear cavity. 
The human middle ear is contiguous 
anteriorly to the eustachian tube and. 
posteriorly to the complex mastoid air- 
cells. These anatomic divisions relate 
to many clinical lesions. Until re- 
cently, chinchillas, guinea pigs, and 
rats have been the most commonly. 
used animal models. However, since 








Fig 1.—-Block diagram of three-dimensional reconstruction computer system. 
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Fig 2.—Three-dimensional reconstructed images of the temporal bone of the right human ear. Panel A is the solid model; panel 
B, the transparent model; and panels C and D, the cut surfaces of the solid model. Lower case letters in panels have the fol- 
lowing meaning: a, internal carotid artery; c, tubal cartilage; e, external auditory canal; g, distribution of the gland; m, mastoid 


air cells; and t, tympanum. 





Fig 3.—Wire-frame models from the temporal bone of the left ear of a Japanese monkey. The volume-ratio differences of 
tubotympanum and air cell systems in both the human and the monkey are indicated in each picture by numbers. Lower case 
letters in panels have the following meaning: a, air cells; e, eustachian tube; and t, tympanum. 


the ear structure of these animals is 
not identical to that of humans, otitis 
media and its sequelae in animals and 
humans cannot be compared easily. 
We experimented with the Japanese 
monkey (Macacus fuscatus) as an ani- 


mal model for OME. Although the ear 
structure of this animal is presumed to 
be less different from humans, com- 
pared with other animals, experimen- 
tal OME in the Japanese monkey has 
not been studied. To determine 


814 Arch Otolaryngol Head Neck Surg—Vol 116, July 1990 


whether or not the Japanese monkey is 
an ideal animal model for OME, the 
exact similarities and differences of 
the ear structure between humans and 
Japanese monkeys were studied, after 
which OME was induced experimen- 
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Fig 4.-—A normal human middle ear. Panels 1 and 2 show a macroscopic view of the tubotympanum dissected with a diamond 


band saw. Panel 3 shows a scanning electron microscopic observation of the rectangle in panel 1 (XQ). At far right, scanning 
electron photomicrographs A (X600) and B (X700) correspond to the high-magnification view of the sites marked A and B 
in panel 3, indicating the distribution pattern of nonciliated and ciliated epithelium. Unit of measurement of the bar is the mi- 


crometer. 


tally. For the morphologic observa- 
tions in this study, we used a com- 
puter-aided three-dimensional recon- 
struction, in addition to light and 
electron microscopy. 


MATERIALS AND METHODS 
Comparison of the Normal Ear 
Structure of Humans and 
Japanese Monkeys 


Three-dimensional Reconstruction of the 
Temporal Bone.—-Tempcral bones, which 
were taken from a 47-vear-old man free 
from ear diseases and from a normal adult 
Japanese monkey, were used. To obtain 
histologic sections for three-dimensional 
reconstruction, untecalcified temporal 
bones were immersed in 10% formaldehyde 
or in Karnovaky’'s fixative (25% glutaral- 
dehyde and 2% paraformaldehyde in 0.2 
mol/L of cacodylate buffer; pH, 7.4), dehy- 
drated, embedded in polyester resin (Rigo- 
lae, Maruto Ltd, Tokyo, Japan), and sliced 
with a diamond band saw (Exakt sawing 
machine, Exakt Apparatebau, Norderstedt, 
West Germany) as follows: (1) a microscope 
glide was attached to each opposite surface 
of the embedded block by cyanoacrylate 








adhesives (Loctite Holdings Ltd, Welwyn 
Garden City, England); (2) one of the two 
slides attached to the block was held onto 
the vacuum plate of the machine; and (3) 
the other slide attached to the opposite side 
of the block was cut off, together with a 
section of mounted temporal bone, by saw- 
ing. This method produced semiserial sec- 
tions attached to the microscope slides at a 
minimum interval of 450 um. The minimum 
thickness of the sections was about 100 um, 
which was calculated by subtracting the 
cutting loss of about 350 um. All sections 
were stained with toluidine blue O. Ninety 
sections from the bone from the human and 
68 sections from the bone from the Japa- 
nese monkey were used for three-dimen- 
sional recontruction. Before attaching mi- 
croscope slides to the block, some reference 
marks were put on its surface by use of the 
diamond band saw, such that the mark fell 
at right angles to the cutting surface. These 
marks were used as a coordinate for each 
section when data on the structure were 
entered into the computer. Figure 1 shows 
the block diagram of the computer system. 
Microscopic images, which were entered 
into an image-frame memory (Nexus 6800, 
Kashiwagi Research Corp, Tokyo, Japan) 
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from a microscope through a television 
camera, were traced with a digitizer. All 
fields of microscopic vision on a slice were 
able to be traced continuously, because the 
microscope X-Y stage holding the slide was 
controlled by a computer (microscanner 
controller, Sapporo Breweries Ltd, Tokyo, 
Japan) that was connected to the image- 
frame memory. Data were then sent to a 
minicomputer (Sun 4, Sun Microsystems 
Ine, Mountain View, Calif) in which a three- 
dimensional structure was built up by soft- 
ware (TRI, Ratoc System Engineering Ine, 
Tokyo, Japan). The recenstructed images 
were shown in perspective on a graphic dis- 
play (GR 4416, Seiko Electronics Ine, Tokyo, 
Japan). 

Tissue Preparation From Temporal Bones 
for Macroscopic and Microscepic Observa- 
tions, Six temporal bones from the human 
and 29 temporal bones from the Japanese 
monkey, which were fixed with 10% for- 
maldehyde or Karnovsky’s fixative, were 
serially sliced with a diamond band saw at 
a minimum interval of 1 mm. Histologic 
preparations then proceeded, following the 
macroscopic observations of the slice. For 
light microscopy, slices were decalcified 
with 10% ethylenediaminetetraacetic acid 


3-D Reconstruction-~Fujiyoshi et al 815 




















Fig 5.—At top, temporal bone from the left ear of a Japanese monkey. At bottom, scanning elec- 
tron photomicrograph (X8) of the area enclosed by the rectangle in the panel above, indicating 
the distribution pattern of ciliated and nonciliated epithelium in the tympanum. A ciliated epithelium 
is located only near the tubal orifice contiguous to the eustachian tube. M indicates mastoid air 
cells; Tym, tympanum; Ant, antrum; EAC, external auditory canal; Co, cochlea; A, internal carotid 


artery; and Facial N, facial nerve. 


in 0.1 mol/L of TRIS buffer (pH, 6.95) and 
embedded in paraffin or glycol methacry- 
late (JB-4, Polysciences, Warrington, Pa). 
Sections of 4 to 8 wm in thickness were 
stained with hematoxylin-eosin. For trans- 
mission electron microscopy, several pieces 
of mucosa were stripped from the bony wall 
of the slices under an operative microscope, 
postfixed in buffered 2% osmium tetroxide, 
dehydrated through graded concentrations 
of ethanol, and embedded in epoxy resin 
(Epon). Thin sections were stained with 
uranyl acetate-lead citrate. Observations 
were made with a transmission electron 
microscope (J EM-100C, Jeol, Tokyo, Japan). 
For scanning electron microscopy, the 
slices were trimmed to a square, each side 
of which was approximately 2 cm, postfixed 
in buffered 2% osmium tetroxide, dehy- 


drated, and dried by the critical-point 
method. The specimen was coated with gold 
and examined with a scanning electron mi- 
croscope (JSM-25A, Jeol). 


Experimental Otitis Media in 
Japanese Monkeys 


Induction of Otitis Media.—Thirteen 
healthy wild Japanese monkeys, weighing 5 
to 8.5 kg and free of middle ear infection, 
were used. Monkeys were anesthetized by 
percutaneous injection of ketamine hydro- 
chloride before every maneuver. Over a pe- 
riod of 8 months, otitis media was induced 
repeatedly 66 times in 22 ears (from 1 to 9 
times, for an average of 3 times in the same 
ear) by direct intratympanic inoculation of 
the following substances: (1) 34 times with 
300 ug of keyhole limpet hemocyanin in 150 
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uL of phosphate-buffered saline plus 150 aL ` 
of 0.8% hydroxypropyl cellulose 3 weeks 
after systemic immunization by intrader- 
mal injection of 3 mg of keyhole limpet 
hemocyanin in complete Freund’s adju- 
vant; (2) 17 times with 10° colony-forming 
units of Streptococcus pneumoniae (type 
19) in 0.2 mL of phosphate-buffered saline; 
and (3) 15 times with 0.5 to 1.2 mg of endo- 
toxin (Meiji Seika Kaisha Ltd, Tokyo, Ja- 
pan) obtained from nontypable Haemoph- 
ilus influenzae in 500 uL of phosphate- 
buffered saline. The middle ears were 
monitored by tympanometry and micro- 
scopic observation of eardrums every sec- 
ond to third day. Middle ear effusion was 
examined by aspiration through the ear- 
drum using a 23-gauge needle. The sequen- 
tial inoculation or systemic immunization 
following the earlier induction of otitis me- 
dia was performed after both the tympano- 
gram and otoscopic findings normalized, 
The other 4 (of 22) ears served as controls. 

Histopathologic Examination.— Each tem- 
poral bone was removed during the natural 
course of otitis media so as to examine the 
histologic changes of the mucosa, both dur- 
ing and after the disease. The temporal 
bones were serially sliced with a diamond 
band saw at an interval of 1 to 2 mm after 
several days’ immersion with Karnovsky’s 
fixative. Using the preceding methods, ob- 
servations were made using light, trans- 
mission electron, and scanning electron 
microscopy. 

RESULTS 
Architectural Similarities and 
Differences of the Normal Ear of 
Humans and Japanese Monkeys 


Figures 2 and 3 show various com- 
puter images of the component parts of 
the temporal bone from both the hu- 
man and the Japanese monkey. Using 
a wire-frame model, a solid model, a 
transparent model, and a function that 
rotates and cuts the image in any de- 
sired direction instantaneously, the 
spatially complex structure of the tem- 
poral bone was easily observed. Unlike 
the human ear, the Japanese monkey 
ear had extended peritubal and peri- 
earotid air cells, in contrast with mas- 
toid air cells. The volume of tubotym- 
panum and air cells, calculated by this 
computer system, revealed the ratio of 
the size of one compartment to that of 
another, for both the human and the 
monkey. As shown by the numbers in 
Fig 3, the air cell system, compared 
with the tympanum, was smaller in 
the monkey than in the human. 

Histologic examinations of human 
and monkey temporal bones demon- 
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Fig 6. — Searming electron photemicrograph of 





the tympanum of ite left ear of tne Japanese 
monkey. The jargest part of the tympanum is 
covered by nencillated epithelial cells (X10). 


strated the characteristic distribution 
of ciliated and nonciliated epithelium 
covering the mucosa of the middle ear. 
Figure 4 shows a human ear dissected 
with a diamond band saw. As is well 
known,’ a ciliated epithelium, inter- 
spersing secretory cells among ciliated 
cells, covers the promontory in con- 
tinuity with the eustachian tube, 
whereas the ciliated epithelium trans- 
forms into a flat squamous epithelium 
on the peripheral side of the facial 
nerve torus. However, in Japanese 
monkeys a ciliated epithelium contain- 
ing secretory cells was located only in 
a small part of the mucosa as follows: 
near the tubal orifice of the tympanum 
contiguous to the eustachian tube (Fig 
5). The largest part of the tympanum 
(Fig 6) was covered by flat squamous 
epithelial cells with a few microvilli on 
the apical surface. 


Experimental Otitis Media in 
Japanese Monkeys 


Incidence-of Otitis Media and Its Nat- 
ural Course. —Each substance induced 
otitis media a total of 34 times (52% ) 
with retention of a serumlike fluid 2 to 
3 days after its intratympanic inocu- 
lation. The tympanogram indicated 
type B, corresponding to OME, then 
type As, and, finally, type A. 7 to 10 
days later. Otitis media with aural 
discharge, seen a total of 8 times 
(12%), evolved into OME and also 





Fig 7.—Panel 1, a 1.5-mm-thick slice of the right temporal bone of a Japanese monkey with otitis 
media with effusion. Note the fluid accumulated in ail of the air cells as well as in the space around 
the ear ossicles. In panels 2 (hematoxylin-eosin, X27) and 3 (hematoxylin-eosin, X23), the thin- 
nest mucosa, such as that of the ear ossicles and the air cells, thickens and is infiltrated by in- 
flammatory cells. Panel 4 (X23) shows a normal control air cell. A indicates peritubal and peri- 
carotid air cells; C, cochlea; E, external auditory canal; M, mastoid air cells; ©, ear ossicles; P, 
pharynx; T, tympanum; Mu, mucosa (thickened); and Ef, effusion. 


healed in the same manner 2 to 3 weeks 
later. No perforation of the eardrum 
remained. The other 24 times (36%) 
merely indicated a type As or type A 
tympanogram after inoculation. 
Morphologic Changes in OME.-—-The 
OME induced by each of the three sub- 
stances was similar under microscopic 
observation. The most remarkable 
finding in OME was that the inflam- 
mation extended to all of the air cells 
within several days. Figure 7 shows 
the findings of a temporal bone slice 
affected by OME 8 days after inocula- 
tion, as well as its light microscopic 
observation. Accumulated fluid is seen 
in all air cells, as well as in the tympa- 
num. Under light microscopic obser- 
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vation, even the thinnest mucosa, such 
as that of the air cell and the ear os- 
sicles, thickened remarkably and was 
infiltrated by numerous inflammatory 
cells. Scanning and transmission elec- 
tron microscopic observations of OME 
revealed changes in each type of epi- 
thelium. In the specimen:shown in Fig 
8, panel A, the space around the ear 
ossicles is occupied by fluid. Microvilli 
of nonciliated cells are lengthened 
everywhere, and secretory cells con- 
tain numerous granules (Fig 8, panels 
B through D). In the mucosa near the 
tubal orifice of the tympanum (Fig 9, 
panel A), polymorpkonuclear cells 
have infiltrated into the middle ear 
cavity through the epithelial layer. 
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Fig 8. —- Scanning electron (SEM) and transmission electron (TEM) photomicrographs of the tym- 
panum of a Japanese monkey aftected by otitis media with effusion. Panel A shows a low-mag- 
nification (X16) SEM of the tympanum. Panels B and D show high-magnification SEMs (panel B, 
X 1200; panel D, xX 1600) corresponding to each site in panel A. Microvilli of nonciliated cells are 
lengthened, and secretory cells near the tubal orifice of the tympanum (panel C, TEM; X2900) 
contain numerous granules. EAC indicates external auditory canal; SC, secretory cell. Unit of 
measurement of the bars in panels B and C is the micrometer. 


The lamina propria of the mastoid an- 
trum mucosa contains many fibro- 
blasts, suggesting the acceleration of 
fibrosis. Erythrocytes, outside of the 
capillary due to transudatory hemor- 
rhage, are assumed to exude together 
with serum into the middle ear cavity 
(Fig 9, panel B). Such changes were 
observed also in the osseous portion of 
the eustachian tube, while little 
change was seen in the cartilaginous 
portion of the eustachian tube. The in- 


flammatory reaction in otitis media 
induced repeatedly was not remark- 
ably distinct from that in otitis media 
when it was first induced. When the 
tympanogram pattern shifted to type 
A from type B 7 days after the inocu- 
lation, the inflamed mucosa had al- 
ready returned to normal, except for 
slightly lengthened microvilli, even in 
the most frequent case of otitis media 
induced repeatedly. No architectural 
change remained. 
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COMMENT 


The structural similarities between 
the ears of humans and Japanese mon- 
keys provided a better evaluation of 
some defense mechanisms in the mid- 
dle ear. In the human ear, anatomic 
isthmi, namely, the tubal isthmus and 
tympanic isthmus, are thought to pro- 
tect mechanically against the influx 
of foreign substances from the naso- 
pharynx. In addition, the respiratory- 
type epithelium of the middle ear acts 
as a biological defense. However, this 
type of epithelium sequentially trans- 
forms into a flat squamous epithelium 
as the distance from the tubal isthmus 
increases. This finding suggests that 
the peripheral portion of the middle 
ear cavity is rarely exposed to foreign 
substances under normal conditions. 
Although some architectural differ- 
ences between the ears of humans and 
Japanese monkeys were clarified in 
this study, note that the differences in 
ear architecture are fewer than those 
between humans and other animals. 
Variations in the ear structure of Jap- 
anese monkeys were very few, possibly 
due to their rare susceptibility to nat- 
ural middle ear infections. On the ba- 
sis of these findings, we were able to 
observe otitis media experimentally in 
Japanese monkeys and compare it 
with that seen clinically in humans. 
The most important method in this 
study was the systematic morphologic 
examination, observing the temporal 
bone macroscopically and then using 
light, transmission, and scanning elec- 
tron microscopy. Although the tempo- 
ral bone in Japanese monkeys is as 
hard as it isin humans, we successfully 
used a diamond band saw for morpho- 
logic procedures. 

For computer-aided three-dimen- 
sional reconstruction, this method 
produced semiserial sections at a min- 
imum interval of 450 um from an 
undecalcified temporal bone embedded 
in polyester resin, each section being 
given precise reference marks, which 
were the most important key when 
data on the structure were entered into 
the computer. Although several au- 
thors reported three-dimensional re- 
construction of the temporal bone 
from celloidin-embedded sections,“ 
whole temporal bone reconstruction 
was first achieved by the present tech- 
nique; consequently, a quantitative 
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Fig 9.— Transmission electron photomicrographs of the mucosa near the tubal orifice of the tym- 
panum (pane! A [X2800]) and in the mastoid antrum (panel B [X3300]) affected by otitis media 
with effusion in the Japanese monkey. Various inflammatory reactions are seen as mentioned in 
the “Results” section. Leu indicates leukocyte; Eos, eosinophil; BM, basement membrane; SC, 
secretory cell; Ep, epithelium: and Ery, erythrocyte. 


comparison between the ear architec- 
ture of Japanese monkeys and humans 
was able to be made. The cutting in- 
terval of 450 um was sufficient, but 
could only be used to reeonstruct 
semimicroscopic images. Thinner, se- 
rially cut sections are necessary to ob- 
serve finer images. 

Serial slices (1-mm thick), obtained 
from preembedded temporal bones by 
means of a diamond bard saw, re- 
tained their fine structure. On the ba- 
sis of macroscopic findings, scanning 
and transmission electron microscopic 
observations, as well as light micro- 
scopic observations, were made sys- 


tematically. Intratympanic inocula- 
tion of keyhole limpet hemocyanin 
following systemic immunization, S 
pneumoniae, or endotoxin is a previ- 
ously reported method of inducing 
OME in other animals.*’ The most im- 
portant result of inducing OME in the 
Japanese monkey was that all sites of 
mucosa, even in peripheral air cells, 
were able to become inflammed 
readily, resulting in the accumulation 
within several days of effusion up to 
the air cells. According to otoscopic 
and tympanometric findings, the nat- 
ural course of otitis media induced ex- 
perimentally in Japanese monkeys 
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was similar to acute otitis media in 
humans. The effusion may consist of 
exudation from capillaries and fluid 
from secretory cells. Although length- 
ened microvilli probably contributed 
to absorption of the fluid, tympanic 
and tubal isthmi promoted the reten- 
tion of fluid. However, in the present 
study the inflammation in all sites 
healed 10 to 20 days after inoculation. 
Fluid retention, as well as architec- 
tural changes, were not fcund even in 
cases of otitis media induced repeat- 
edly. 

In conclusion, this study is applica- 
ble only to acute otitis media and acute 
mastoiditis in humans. We were un- 
able to observe the development of 
chronic middle ear effusion or chronic 
otitis media. It was found that the 
Japanese monkeys used in this study 
had considerable resistance to dis- 
eases, both locally and systemically, 
possibly because they were raised un- 
der natural selection. The implication 
of the characteristic distribution pat- 
tern of a ciliated epithelium in the 
Japanese monkey is unclear at present. 
Because of the architectural similari- 
ties between the ears of humans and 
Japanese monkeys, further studies are 
worthwhile. The diamond band saw 
and computer-aided analysis for his- 
tologic investigations of the temporal 
bone should prove to be aseful in fu- 
ture studies. 


This study was supported by grant in aid No. 
63480382 from the Ministry of Education, Tokyo, 
Japan. 
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Hearing Loss 


@ Two groups of 33 subjects each, one 
‘experimental and one control, matched 
“one-to-one for age and occupation, were 
chosen from a large number of subjects 
< who were covered by special insurance for 
annual medical control at our hospital. The 
- periodical checkups included cardiovas- 
| cular, nervous, and renal systems, as well 
as vision and hearing. In addition routine 
' blood tests, including whole blood viscos- 
ty, were also performed. The experimen- 
-tal group consisted of subjects in whom a 
` bilateral, slight, and unexplained senso- 
Yineural loss of hearing was detected in 
“the routine audiological testing, without 
> any known reason. In the control group, 
the routine hearing tests demonstrated 
‘normal hearing. The differences between 


Fhe cause and effect relationship 
d& between disorders in blood circu- 
_ lation and an eventual development of 
hearing damage is not always evident, 
at least not at the beginning of the 
pathological process. The dependence 
‘of the normal ear function on a con- 
“tinuous and satisfactory blood supply 
is-well known and generally. accepted. 
A chronic deficit in the labyrinthine 
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the two groups were statistically signifi- 
cant in pure-tone threshold level and in 
speech discrimination score, when the 
test was performed at a ~—5-dB signal- 
to-noise ratio. The results of the vestibular 
tests were normal in both groups. Hemat- 
ocrit and whole blood viscosity were 
slightly but significantly higher in the ex- 
perimental group if compared with the 
control group. The number of subjects 
with abnormal whole blood viscosity re- 
sults was higher in the experimental 
group. The whole blood viscosity as the 
etiological factor responsible for the hear- 
ing deterioration is described. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:820-823) 


blood supply is usually explained by 
failure of many factors, but a failure of 
one factor only could probably occur at 
the initial stage of the pathological 
process, With time, additional etiolog- 
ical factors develop and the diagnosis 
becomes more arduous. It is the multi- 
plicity of these factors that make it 
difficult, in a specific case, to produce 
convincing evidence of the initial 
ischemic nature of the inner ear dam- 
age. 

In recent studies it was pointed out 
that increased blood viscosity may 
have a deleterious effect on hearing,’? 
and Rubinstein et al’ also elaborated 
on the involvement of the blood: vis- 
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Blood Viscosity and Sensorineural 


cosity factor in chronic labyrinthine 
ischemia. 

The therapeutic importance that 
can be achieved by lowering blood vis- 
cosity was demonstrated on brain 
circulation.’ Lowering the hematocrit 
from 0.53 to 0.45 was associated with a 
30% decrease in viscosity and a 75% 
increase in cerebral blood flow. 

In chronic inner ear disease, medical 
efforts should be directed at a correct 
diagnosis in the shortest possible time, 
as only in this way can one arrest the 
progressiveness of the pathological 
process at a time when the labyrinth is 
only slightly damaged. 

From the etiological factors that in- 
duce increased blood viscosity, a high 
hematocrit seems to be the most inof- 
fensive, the reason being that the de- 
crease in the flow of blood due to the 
hyperviscosity is already compensated 
by an increase in the capacity for car- 
rying oxygen. Despite this, after phle- 
botomy in a patient with polycythemia 
vera, Davis and Nilo’ attributed the 
improvement in hearing to the de- 
creased blood viscosity. 

In this study, an attempt was made 
to trace the sensorineural hearing loss 
at its beginning in a small group of 
subjects who showed a slight symmet- 
rical and possibly progressive loss of 
hearing. At this initial stage of hear- 
ing loss, the high blood viscosity was 
studied as the etiological factor re- 


Hearing Loss —Hildesheimer et ai 





sponsible for the process of hearing 
deterioration. 


SUBJECTS, MATERIALS, AND 
METHODS 


Two groups were chosen from a large 
population, which; through special health 
insurance, has for many years been under 
permanent annual medical control in our 
hospital. Their regular checkup included 
cardiovascular, nervous, and renal systems, 
as well as vision and hearing. The routine 
blood tests included whole blood viscosity 
tests as well. 

This population comes to our clinic two to 
three times weekly, and- consists of three 
subjects ata time, A 6-month period was 
required for the selection of the experimen- 
tal and control groups from the subjects 
who appeared at the clinic. 

Each group constituted 33 male subjects, 
matched one-to-one in age and occupation. 
The subjects in both groups were, at the 
time of this study, symptom free with no 
general or local conditions that could affect 
hearing. Their age ranged between 37 and 
64 years, with an average of 59 years. 

The experimental group constituted sub- 
jects in whom a slight bilateral and unex- 
plained sensorineural loss of hearing was 
detected in the routine audiological testing. 
Any general condition that could affect 
hearing loss was excluded, eg; a subject who 
was previously checked for hypertension 
was not included. Any local condition that 
could induce hearing loss was excluded as 
` well, ie, noise exposure at work or in army 
it service, or past complaints of unsteadiness 

` or tinnitus. Any past complaint of hearing 
difficulties;were excluded as well. Fifty ex- 
perimental subjects were collected on the 
basis of these criteria. 

The control group was chosen from the 
same largepopulation, but the criteria were 
normality in all aspects of health and nor- 
mal hearing. The aim was to match 50 sub- 
jects with 50 of the experimental group, but 
only 33 were cooperative by wanting to give 
their time ‘to further testing, and exactly 
matched 33 of the experimental group in 
age and occupation. Thus, the final groups 
consisted of 33 subjects each. 

- This population was cooperative but, due 

to their inability to devote much: time, our 
` investigation was limited to a minimal bat- 
tery of measurements, The hearing was 
evaluated according to the results of pure- 
tone audiometry, speech reception thresh- 
old, speech discrimination tests done using 
phonetically balanced monosyllabic words, 
and speech diserimination using the pho- 
netically balanced words with competing 
white noisé af a signal-to-noise ratio of 0 
and ~5 dB, Evaluation of the vestibular 
“cegystem was done by using electronystag- 


mography and included calibration of the 
instrument and the biological response of 
the subjects (to 10° of eye rotation for 1 cm 
of displacement of the recording paper). By 
this, eventual overshooting or undershoot- 
ing can be objectivated. Spontaneous and 
positional nystagmus was recorded. 

Labyrinthine response to angular accel- 
eration followed and was performed on a 
nystagmograph (Alvar Giro, type P), which 
included prerotatoric recordings of the 
nystagmus to acceleration of 1°/s* and post- 
rotatoric recordings after a sudden halt of 
a uniform rotation of 90°/s*. 

On the day of the hearing and vestibular 
test, a fasting whole blood viscosity test was 
performed on a microviscometer (Brook- 
field Engineering Laboratories, Stoughton, 
Mass). The blood sample needed was small, 
1.2 mL of blood anticoagulated with dry 
edetic acid (1.5 mg/mL). The viscosity was 
measured at eight shear rates from 1,15 s~ 
to 230 s~! at 37°C. 

From the same blood sample the blood 
hematocrit was measured manually using a 
microhematocrit method. 


RESULTS 


The criteria for norma] hearing used 
in this study were the hearing results 
for different age groups.’ To compen- 
sate for the SDs that are not available, 
an additional 15-dB loss in the fre- 
quency range of 250 to 4000 Hz and 20 
dB in 6 and 8 kHz were still considered 
as normal for age. All the subjects in 
the control group followed these crite- 
ria, each according to his age group. No 
one had any complaint associated with 
hearing or the ear. 

In all subjects in the experimental 
group, the hearing threshold results 
were higher than the level set by the 
criteria in one or more tested frequen- 
cies but, as mentioned, without any 
known reason that could induce or in- 
fluence that hearing loss. The compar- 
ison between the results of the exper- 
imental and control groups was done 
using a paired ¢ test. The pure tone 
threshold results are presented in Ta- 
ble 1 and in the Figure. The figures are 
the result of air-conduction audiome- 
try. Subjects with air-bone gaps were 
excluded. There was a significant dif- 
ference beween the groups in all tested 
frequencies (P < .05). However, the 
hearing loss was greater at the higher 
frequency. 

The speech reception threshold in 
the experimental group was 13.5 dB 
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(SD, 7.95), while in the cortrol group it 
was 8.7 dB (SD, 4.26). Both results are 
within normal range, but the differ- 
ence was statistically significant 
(paired t test, P < .05). 

In the speech discrimimation test, 
the results obtained were similar in 
both groups, ie, 97.5% in the experi- 
mental group and 98.8% in the control 
group. Significantly different results 
(P < 05) were obtained when speech 
discrimination was tested at a signal- 
to-noise ratio of ~5 dB. In the experi- 
mental group only 7.4% had a normal 
score of 70% (according to norms of 
advanced age in our clinic} and the re- 
maining 92.6% had lower than normal 
scores. In the control group, 41.7% had 
normal results, while 58.8% had ab- 
normal results (by corrected x? test, 
P <.05). 

Vestibular test results were normal 
in 79.3% of the experimental group 
and in 87.5% of the control group. Only 
slight asymmetry appeared between 
the nystagmus recordings to the right 
and left rotation sides in the remain- 
ing 20.7% of the experimental group 
and in 12.5% of the control group, the 
difference between the groups being 
insignificant. 

Whole blood viscosity and hemat- 
ocrit were tested on the same day as 
hearing and vestibular function. Mean 
hematocrit values were 0:45 in the 
control group and 0.478 in the experi- 
mental group, the difference being 
only 0.021, but statistically significant 
(paired t test, P < .005). 

Results of blood viscosity were 
higher in the experimental group in all 
eight shear rates tested as compared 
with the control subjects, but statisti- 
cally significant only in the six higher 
shear rates. The results are presented 
in Table 2. 

The viscosity results were further 
evaluated by determining the number 
of subjects who had high viscosity in 
each group compared with the normal 
values established in our laboratory 
(average of 100 normal healthy people, 
age 20 to 65 years old). High viscosity 
was considered if at least in four shear 
rates the viscosity results were higher 
than the normal plus a range of 2 SDs. 

According to this, in the experimen- 
tal group the viscosity was higher than 
normal in 15 subjects. In the remain- 
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Table.1.—Averade Hearing Loss in Pure-Tone Audiometry 
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ing 18 subjects the viscosity was 
` within normal values, while in the 
control group in only 2 subjects was it 


higher than the normal values, the 


difference being significant (corrected 
x’ test, P < .05) (Table 3). 
- No correlation was found between 
the hematocrit and the viscosity. By 
corrected x? test, a correlation between 
high blood viscosity and hearing loss in 
. pure tone was found in the individual 
subjects (P < .001). By the same test 
significant dependence was found be- 
«tween high blood viscosity and lower 
| than normal results in speech discrim- 
ination tested at a signal-to-noise ratio 
sof ~5 (P < 05). 


COMMENT 


The overabundant sensitivity of the 
-ear may compensate for slight lossesin 
- hearing, rendering a patient symptom 
_ free despite a slight rise in his hearing 
threshold. In a progressive process, 
when a patient complains of hearing 

difficulties, usually a significant hear- 
ing loss affecting his verbal communi- 
. dation is already present. At this ad- 


= vanced stage, however, establishing 


the connection with a specific etiolog- 
¿ical factor, especially in cases of car- 

: diovascular disturbances, is not an 
easy task. Even if, at the beginning of 
the pathological process, one: specific 
etiological factor has started its nox- 
ious activity, with time other factors 
related to or as a result of the first one 
‘May appear and identification of the 
initial factor may become difficult. Un- 
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der these circumstances of “multiple 
organ failure,” different systems may 
contribute to the increase of cochlea 
damage. 

A trial was done in this study to 
trace the hearing loss as it appears at 
the very beginning, assuming that 
slight but chronic deviations from nor- 
mal in the blood supply to the cochlea 
can cause progressive and gradual 
hearing loss. 

As mentioned previously, the exper- 
imental group in this study consisted 
of 33 healthy adult subjects in which a 
bilateral slight sensorineural hearing 
loss was detected. A routine hearing 
test was done as a part of an annual 
checkup of an entire population of 
subjects covered by insurance for this 
purpose. Any other pathologie find- 
ings or health complaint was excluded 
and no known reason for the hearing 
loss could be found. The control group 
of 33 subjects with normal audiograms 
was selected from the same annual 
checkup group. 

The hearing level was significantly 
different between the groups. The au- 
diogram shape showed a high-tone loss 
in the majority of the subjects in the 
experimental group. However, in 5 
subjects, a bilateral flat audiogram 
was evident and in another 2, a slight 
low-tone loss was seen. It is interesting 
to note that essentially the hearing 
loss was found to be symmetrical, but 
still the mean threshold of the left ear 
was slightly but consistently higher 
than that of the right ear (Table 1). 

Even though the mean age of each 
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Table 2.—Mean Whole Blood 
Viscosity in Centipoises* 


Groups 
inaua Nannanaa, 
Shear Experimental Control 
Rate, 

s“ Mean 
230 4.91 
115 5.43 
46 6.69 
23 7.75 
11.5 9.97 
5.75 13.18 
2.30 21,21 
145 32,33 


*NS indicates not significant. 


Table 3.—-Whole Biood Viscosity 
Results 


















Group 
premenenia naaa, 
Viscosity Experimental, Control, 
Values No. (%) No. (%) 
Normal 18 (54,5) 31 (93.9) 
High 15 (45.5) 2 (6.1) 





group was 59 years, the combination of 
slight hearing loss and complaints of 
reduction in speech discrimination 
ability (manifested by the results in 
the discrimination test performed 
with noise at signal-to-noise ratio of 
~6 dB) are the difficulties that one 
faces in subjects with sensorineural 
hearing loss at an advanced age. 
Evaluation of the vestibular system 
did not reveal significant differences 
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between the two groups. Before con- 
clusions can be drawn on the slight 
abnormalities found one should re- 
member that the bactery of applied 
tests was limited and ‘perhaps the eval- 
` uation of the vestibular fanetion was 
not sensitive enough. 

Many cardiovascular and hemato- 
logic factors could affect the adequate 
blood supply te the ears. This study 
concentrates or blood viscosity. 

The whole bioed viscosity average 
results in the experimental group were 
higher than in the control group, but 
the results were still within the nor- 
mal range, close to the higher border 
level, and only at two shear rates 
higher than the normal values, It is 
assumed that if real high blood hyper- 


--viseosity existed, some additional ab- 


normalities as « result thereof or as- 
- sociated with it would exist. Of the to- 
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tal of 66 subjects tested for blood 
viscosity, in 17 a higher than normal 
viscosity was evident, and 15 of these 
17 belonged to the experimental group. 

Thus, the importance of blood vis- 
cosity at the starting process of hear- 
ing deterioration could be manifested 
at a relatively early stage, when other 
complicating factors are not yet evi- 
dent. A few articles in the literature 
mentioned a relationship between the 
rheological features of blood and hear- 
ing, and improvement of hearing as 
a result of improvement in blood 
flow 5? !° 

Browning et al’ emphasized the ab- 
normal rigidity of the red blood cells as 
being the cause of sensorineural hear- 
ing loss. Experimentally it was dem- 
onstrated in guinea pigs that high 
blood viscosity resulted in diminished 
oxygenation of the cochlea.’ 
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Considering the results of Thomas et 
al‘ and Willison and Boulay," that 
even normal hematocrit values, but at 
the upper limits, could interfere with — 
normal brain circulation, we can as- 
sume the vulnerability thereof applies 
to the cochlea too, as is probably man- 
ifested in the experimental subjects. 
Willison and Boulay” indicated that 
the circulation to the brain could be 
badly influenced at hematocrit levels 
of even 0.46. In our experimental group. 
the hematocrit values ‘were a little 
higher, and this can be assumed to be 
one of the reasons for thé higher blood 
viscosity. A follow-up study on these 
groups will possibly elueidate further 
the features of chronic labyrinthine 
ischemia. 
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7e We investigated the time course of 
hematoporphyrin oligomer uptake in 
“squamous cell carcinoma transplanted 
“into C3H mice after intraperitoneal injec- 
tion. by measuring its fluorescence inten- 
sity. The intensity peaked 83 hours after 
_ the injection. The tumors disappeared af- 
‘ter an average of 4.12 days with a single 
‘application of photodynamic therapy or 
_ microwave hyperthermia 83 hours after 
i hematoporphyrin oligomer injection. How- 
ever, all the tumors treated with these sin- 
~ gle modalities regrew within 4 weeks after 
the treatments. Therefore, we investi- 
gated the therapeutic effect of microwave 
hyperthermia in combination with photo- 
dynamic therapy. As a result, the combi- 
nation effect was strongest when high- 
dose therapy was used as the first choice, 
irrespective of the order of the treatments, 
and no tumor regrowth occurred for 45 
days. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:824-829) Mpigi 








ecently, photodynamic therapy 
» (PDT) for malignant tumors us- 
ing hematoporphyrin derivative with 
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an argon dye laser system has been 
developed. Harris et al' reported their 
initial experience with PDT for human 
head and neck cancers. However, ap- 
plication of the therapy has been lim- 
ited to superficial tumors. On the other 
hand, a sensitizing effect of hemato- 
porphyrin derivative by microwave ac- 
tion has been reported by several 
authors.’ It has been suggested that a 
combination of PDT and hyperther- 
mia may be more cytotoxic than the 
additive effects of the individual mo- 
dalities in vitro.’ However, there have 
not yet been any reports concerning 
this treatment in vivo. 

We have already reported that new 
stable hematoporphyrin oligomers 
(mean molecular weight, 3000 d) were 
more effectively incorporated into 
squamous cell carcinoma (SCC) trans- 
planted into C3H mice than the other 
hematoporphyrin derivatives.’ 

The purpose of this study, therefore, 
is to investigate the time course of he- 
matoporphyrin oligomer uptake by 
malignant tumors, and to find the most 
effective sequence of combinations of 
PDT and microwave hyperthermia 
therapies in vivo using transplanted 
SCC in C3H mice. 


MATERIALS AND METHODS 
Malignant Tumors and 
Administration of Hematoporphyrin 
Oligomer 


C8H/He mice bearing SCC were used in 
all the experiments. A tumor from a donor 
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mouse was cut into small pieces (about 
3X3 3mm) and one of these pieces was 
transplanted subcutaneously into the back 
of an 8-week-old recipient mouse. The tu- 
mor volume was 100 to 200 mm! when used 
for PDT or microwave irradiation. 
Hematoporphyrin oligomer (mclecular 
weight, 3000 d; 2.5 mg/mL; Seikagaku-Ko- 
gyo Co, Tokyo, Japan) dissolved in physio- 
logic saline solution was intraperitoneally 
injected (50 ug per gram of body weight). 


Fluorescence Measurement 


After removing the dermis over the tu- 
mors, the tumors were excised from the 
mice at various times (at 0, 24, 48, 72, 83, 96, 
and 168 hours) after intraperitoneal injec- 
tion of hematoporphyrin oligomer. Each 
tumor was cut into small pieces (2.x 2 x2 
mm’), plunged immediately into isopentane 
solution chilled by an acetone—dry ize solu- 
tion, covered by an ‘embedding compound 
(Bright CRYO-M-BED, Bri 
Co, Huntingdon, England), and chilled to 
~15°C in a cryostat. Five-micrometer fro- 
zen sections were made ani the fluores- 
cence intensity of hematoperphyrin oligo- 
mer incorporated inte the tumor tissue was 
measured by the reflection method’ with a 
fluorescence photometer. 


PDT 


Photodynamic therapy was carried out 
for the tumors 2 weeks after transplanta- 
tion. The light (wavelength, 63025 nm) 
from an argon-dye laser (models 171-07 and 
375-03, Spectro-Physics Co, Mountain View, 
Calif) was irradiated on the tamor in a spot 
8mm in diameter with a 3-cnedistance from 
the tip of the fiber at doses of 0 J/em?, 
17.9 J/em? (50 mW/em*), 35.8 J/em? 
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(100 m Wem’), 71.6 J/cm? (200 mW/em?), 
and 107.4 Fem {300 mW/cr’) 83 hours af- 
ter intraperitoneal injection (14 mice). 


Microwave Hyperthermia 


Two weeks after transplantation, micro- 
waves were irradiated on the tumors using 
a mierotizer (2450 MHz; model MT-30, Mi- 
nate -Ikagaku.° Co, Osaka, Japan) at 
43+0.5°C for varying lengths of time (30, 
60, and 90 minutes) 83 hours after in- 
traperitoneal injection (15 mice). 


Microwave Hyperthermia in 
Combination With PDT 


The following 4 modes of local treatment 
for the tumors (6 mice in each group) were 
performed 83 hours after hematoporphyrin 
oligomer injection. High and low dose were 
defined as follows: (1) microwave hyper- 
thermia {irradiation time, 60 minutes; 
high-dose hyperthermia) followed by PDT 
{a dose of 35.8 J/cm; low-dose PDT) within 
1 hour; (2) PDT (35.8 J/em?) followed by 
microwave hyperthermia (60 minutes) 
within 1 hour. (3) microwave hyperthermia 
(30 minutes; low-dose hyperthermia) fol- 
lowed by PDT (71.6 J/cm’; high-dose PDT) 
within 1 hour; and (4) PDT (71.6 J/cm’) fol- 
lowed by microwave hyperthermia (30 min- 
utes) within 1 hour. 


Temperature Measurement 
Temperatures in the tumors were moni- 


giy tored during PDT or microwave hyperther- 





mia. The tip of & microthermocouple (Digi- 

` panel. D 620, Takara Thermister Instru- 
ments Co, Yokohama, Japan) was inserted 
into the center of the tumor base. The 
tumor temperature did not exceed 39°C in 
any of the cases.during PDT. 


Assegsment of the Tumor Response 


The tumor volume was measured once 
per day before and after irradiation in or- 


. < der-to nmake a growth curve of the tumor. 


“The macroscopic changes of the tumors 
; troated were recorded by photograph. 


a “Histologic Examination 


Tumors were removed from mice imme- 
diately before and at varying lengths of 
time after‘P DT, hyperthermia, or combined 
treatments. The removed tumors were 
fixed in 10% buffered formaldehyde solu- 
tion, embedded in paraffin, cut in sections 
(5 um thick), and stained with hematoxylin- 
eosin. | 


Calculation of the Antitumor Effect 
in Cases of Combination Therapy 
In the growth curve, we expressed the 


-antitumor effect as the number of days 
“needed for the tumor to become 75% , 50%, 
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25%, or 0% of the size at the beginning of 
irradiation in each series of experiments. 

The different antitumor effects among 
the four treatment groups were statisti- 
cally analyzed by the Wileoxon and Mann- 
Whitney tests (the rank sum tests for two 
independent samples)? 


RESULTS 
Fluorescence 


In frozen sections, the specific red 
fluorescence of hematoporphyrin oli- 
gomer was positive in the fibrous cap- 
sule at the periphery of the tumor; in 
the connective tissue, capillary endo- 
thelial cells, and inflammatory cells in 
the tumor tissue; and especially in the 
cytoplasmic areas of those cells. 

The fluorescence spectra of incorpo- 
rated hematoporphyrin oligomer were 
measured by a reflection method. In 
Fig 1, the relative fluorescence inten- 
sity of hematoporphyrin oligomer in- 
corporated into the tumor tissue by 
intraperitoneal injection was highest 
at 83 hours after the injection. 


PDT 


Because it was found that the max- 
imum concentration was at 83 hours 
after the injection, PDT was carried 
out for five tumors (five mice) with a 
dose of 0, 17.9, 35.8, 71.6, or 107.4 J/em? 
83 hours after intraperitoneal injec- 
tion on the same day, respectively. In 
the mouse irradiated with a dose of 
17.9 J/cm? (Fig 2; curve 1), the growth 
rate of the tumor was almost the same 
as that of the control (curve 0) shown 
in Fig 2. In the mice irradiated with 
doses of 35.8 and 71.6 J/cm? (curves 2 
and 3, respectively), the tumors re- 
gressed, but did not disappear. On the 
other hand, in the mouse irradiated 
with a dose of 107.4 J/cm? (curve 4), the 
tumor disappeared on the eight day 
after the irradiation, although tumor 
regrowth occurred on the ninth day 
after the disappearance. 

To evaluate the recurrence, an addi- 
tional nine tumors (nine mice) were 
irradiated with a dose of 107.4 J/em’. 
The mean time to disappearance was 
4.22 days after the irradiation, but re- 
growth occurred in all the tumors 
within 4 weeks after the disappear- 
ance. However, no side effects were 
observed with this highest dose. 

Histologic examination disclosed 
congestion and hemorrhage in the tu- 
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Fig 1.—The fluorescence intensity of hemato: 
porphyrin oligomer in tumorg at various times Bae 
following intraperitoneal injection. 


mor tissue after the irradiation. Al- 0 
though the tumor disappeared macro- |. 
scopically on the fifth day, the tumor’. | 
cells remained in deep regions: 


Microwave Hyperthermia 


Microwaves were irradiated to three 
groups (two mice each) at 43 £0.5°C, 83° 
hours after hematoporphyrin oligo- 
mer injection for varying lengths-of 
time (30, 60, or 90 minutes) on the same 
day. In the group irradiated for 80 or 60 
minutes (Fig 3; curves Land 2), the tù- 
mors regressed, but did not disappear, | 
whereas the control (curve 0} grew 
rapidly, as shown in Fig 3. However, in 
the group irradiated fer 90 minutes 
(curve 3), two tumors disappeared on 
the fifth day (mean value) after the ir- 
radiation, although tumor regrowth | 
occurred on the 11th day (mean value) 
after the disappearance. 

To determine the recurrent condi- 
tions, an additional nine tumors (nine. 
mice) were irradiated fer 90 minutes. 
Those tumors disappeared 4.02 days 
(mean value) after hyperthermia, but 
tumor regrowth occurred in all the tu- 
mors within 4 weeks after complete 
response. No. side effeets ‘were seen 
with this highest dose. 

Histologically, almost the same fea- 
tures as in the PDT eases were ob- 
served. 













Microwave Hyperthermia in 
Combination With PDT 


Even with a dose of 107.4 J/cm? in 
PDT or with 90 minutes of irradiation 
in microwave hyperthermia, tumor re- 
growth took place. Therefore, we at- 
tempted to combine microwave hyper- 
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“Fig 4.—The growth curve of high-dose micro- 

“wave hyperthermia followed by low-dose pho- 
todynamic therapy. High-dose microwave hy- 
coperthermia (3.21 W at 43+0.5°C.for 60 min- 
utes) was immediately followed by low-dose 
‘photodynamic therapy (35.8 J/cm?*) 83 hours 
after’ hematoporphyrin oligomer injection. 
_ Curve: 1 indicates. control tumor; and curve 2, 
irradiated tumor. 


Days After Transplantation 


Fig 2.—Dose-response of photodynamic therapy, which was performed 
on tumors with light (630 + 5 nm) from an argon-dye laser with doses of 
O (curve 0), 17.9 (curve 1), 35.8 (curve 2), 71.6 (curve 3), and 107.4 
(curve 4) J/cm?*, 83 hours after hematoporphyrin oligomer injection. 
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thermia with PDT to accomplish com- 
plete tumor abolition. 

In the combination of therapies, we 
used conditions under which tumor 
disappearance does not occur with 
each individual therapy (Figs 2.and.3) 
to investigate the synergistic effects of 
both kinds of therapies. We used.a dose 
of 71.6 J/cm? in PDT and 60 minutes of 
irradiation in microwave hyperther- 
mia as the high-dose treatment, and 
also a dose of 35.8 J/em’ in PDT and 30 
minutes of irradiation in microwave 
hyperthermia as the low-dose therapy. 
The high-dose form of one kind of 


“therapy was combined with the low- 


dose form of the other therapy in var- 
ious sequences as described in the 
“Materials and Methods” section. 
High-Dose Therapy Followed by Low- 
Dose Therapy.—In the group that re- 
ceived microwave hyperthermia (60 
minutes) followed by PDT (35.8J/em*), 
the representative growth curves of 
irradiated (curve 2) and control (curve 
1) tumors are shown in Fig 4. The con- 
trol tumor grew very rapidly after 10 
days. The irradiated tumor regressed 
very rapidly after the irradiation, and 
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Fig 3.—Dose-response of microwave hyperthermia. Microwaves were 
irradiated on the tumors using a microtizer (2450 MHz) at 43 + 0.5°C for 
O (curve 0), 30 (curve 1), 60 (curve 2), and 90 (curve 3) minutes, 83 
hours after hematoporphyrin oligomer injection. 


eventually disappeared on the fifth day 
after irradiation. No tumor regrowth 
occurred for 45 days after the disap- 
pearance of any of the tumors in group 
1 or group 4. 

Figure 5, top, shows a microscopic 
view of the tumor before irradiation, 
Tumor tissue consisted almost entirely 
of viable tumor cells without any ap- 
parent necrotic areas. Just after irra- 
diation, the epidermis still appeared 
normal, but the tumor was highly con- 
gestive and partially hemorrhagic 
with viable tumor cells. On the first 
day after irradiation, however, the 
epidermis was ulcerated, and the tu- 
mor tissue was markedly hemor- 
rhagic, mixed with viable and necrotic 
tumor cells. 

Figure 5, bottom, shows a micro- 
scopic view of the tumor on the fifth 
day after irradiation. The lesion was 
composed of granulated tissue (lower. 
region), covered with inflammatory ex-.~ 
udation and neutrophils (upper re- 
gion), and no tumor cells were found to 
have remained viable. Even on the 45th 
day after irradiation, no tumor ‘cells 
were detectable. 
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Fig 5.-—-A microscopic view of the tumor in the case diagrammed in Fig 4. Top, Before irradiation 
(hematoxylin-eosin, X50). Bottom, Fifth day after irradiation (hematoxylin-eosin, X50). 


Low-Dose Therapy Followed by High- 
Dose Therapy.—Figure 6 shows repre- 
sentative growth curves of irradiated 
(curve 2) and control (curve 1) tumors. 
Photedynamic therapy (35.8 J/em*) 
followed by microwave hyperthermia 
(60 minutes) was applied. The irradi- 
ated tumor disappeared on the seventh 
day after irradiation, but tumor re- 
growth occurred 12 days after that. 
Tumor regrowth occurred within 4 
weeks after the tumer disappearance 
in all tumors in groups 2 and 3. 
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A macroscopic view of these tumors 
is shown in Fig 7. A round subcutane- 
ous tumor (left) disappeared on the 
seventh day after irradiation (center), 
but tumor regrowth occurred on the 
12th day after irradiation (right). 

Assessment and Data Analysis of Tu- 
mor Response.—In the growth curves 
(Figs 4 and 6), the antitumor effect is 
shown as the number of days needed 
for the tumor to become 75%, 50%, 
25%, or 0% of its initial size. We cal- 
culated the values for all the tumors in 
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Fig 6.—-The growth curve of low-dose photo- 
dynamic therapy followed by’high-dose micro- 
wave hyperthermia. Low-dose photodynamic 
therapy (35.8 J/cm’) was immediately fol- 
lowed by high-dose microwave hyperthermia 
(3.54 W at 43 + 0.5°C for 60 minutes) 83 hours 
after hematoporphyrin oligomer injection. 
Curve 1 indicates control tumor; and curve 2, 
irradiated tumor. 


each series of experiments. In the Ta- 
ble, it is shown that the groups of tu- 
mors treated with high-dose therapy 
as the first choice, irrespective of mi- 
crowave hyperthermia or PDT, were 
reduced very rapidly. 

The significance of these differences 
among the four treatment groups was 
analyzed using the Wilcoxon and 
Mann-Whitney tests (rank sum tests). 
The antitumor effects that decreased 
tumor size to 75%, 50%, 25%, or 0% 
were significantly greater in groups 1 
and 4 than in groups 2 and 3 at the 
P=.,01 significance level. 


COMMENT 


In spite of the generalization that 
hematoporphyrin derivative accumu- 
lates in malignant tissue to a higher 
degree than in normal tissue, the mo- 
dalities and mechanisms are still un- 
known in detail. Gomer and Dough- 
erty’ reported that the amounts of 
carbon 14 or tritiated hematoporphy- 
rin derivative that localized in the 
transplanted tumor tissue of mice at 
various times following intraperito- 
neal injection were greater than those 
in the skin or muscle, but were less 
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Fig 7.——-Macroscopic changes in the case of Fig 6. Before (left; arrowheads), 7 days after (cen- 


ter), and 12 days after (right) irradiation. 


A Comparison of the Antitumor Effects of the Combination Therapies * 


Mean Times of Tumor Decrease, d 





_Tumor Sizet 


Group 2 


Group 3 





75% 


4.69 4.48 





50% 


6.21 7.09 





25% 


8.00 8.00 








0% 


9.71 8.77 





* Group 1 subjects received microwave treatment for 60 minutes followed by laser treatment (35.8 J/cm?); 
group 2, laser treatment (35.8 J/cm’) followed by microwave treatment for 60 minutes; group 3, microwave 
treatment for 30 minutes followed by laser treatment (71.6 J/cm’); and group 4, laser treatment (71.6 J/cm?) 


followed by microwave treatment for 30 minutes. 
t+Expressed as percent of original size. 


than those in the liver, kidney, or 
spleen. 

Gomer and Dougherty” also re- 
ported that the maximum carbon 14 
and tritiated hematoporphyrin deriv- 
ative levels in all the tissues of mice 
including tumors were usually ob- 
tained after 3 to 4 hours, and that this 
was followed by a plateau in accumu- 
lation for the next 44 or 45 hours 
following injection. 

On the contrary, we found that the 
relative fluorescence intensity of he- 
matoporphyrin oligomer incorporated 
-into the tumor was strongest at 83 
hours after injection. 

The difference between our results 
and those of Gomer and Dougherty 
may be attributable to the different 
` molecular sizes of the photosensitizer 
used. Namely, the molecular weight of 
hematoporphyrin oligomer (3000 d) 
used in our experiments is over three 
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times as large as that of Photofrin I 
(below 1000 d), used by Gomer and 
Dougherty. It is possible that hemato- 
porphyrin oligomer with a larger mo- 
lecular size needs more time for incor- 
poration, accumulation in the tumor 
tissue, and removal from the tissue 
than Photofrin I. 

Before application of the combined 
therapy, we investigated the therapeu- 
tic effect of a single treatment of PDT 
and microwave hyperthermia. As a 
result, although the tumors initially 
disappeared, all the irradiated tumors 
regrew within 4 weeks after these 
treatments. 

In the combination therapies, the 
effect was strongest and no tumor re- 
growth occurred for 45 days when 
high-dose therapy was used as the first 
choice of therapy, irrespective of PDT 
or microwave hyperthermia. 

The combination effect of PDT and 


microwave hyperthermia on trans- 
planted carcinoma has been reported 
by Waldow et al! and Henderson et 
al." According to their reports, the 
combination effect was strongest when 
PDT was used as the first choice of 
therapy. In their experiments, the dose 
of PDT was 185 J/cm? and the irradi- 
ation time of microwave hyperthermia 
was 30 minutes. Photodynamic ther- 
apy with a dose of 135 J/cm’ was con- 
sidered high-dose therapy in our ex- 
periment, and microwave hyperther- 
mia for 30 minutes was considered 
low-dose therapy. Therefore, our re- 
sults coincide with theirs. 

No dominant side effects have been 
reported in animal experiments with 
the high-dose conditions mentioned 
above. 

The reason why the antitumor effect 
was strongest when high- dose therapy 
was used as the first choice may be 
among the following: 

1. There may be a tolerance phenom- 
enon in tumor cells to hyperthermic or 
photodynamic action. The existence of 
thermotolerance has been repeatedly 
reported.” Recently, it was reported 
that step-down heating, ie, high-dose 
hyperthermia followed by low-dose 
hyperthermia, reduced thermotoler- 
ance,'*”° but there was large thermo- 
tolerance in the case of step-up heat- 
ing, ie, low-dose hyperthermia fol- 
lowed by high-dose hyperthermia.'*#! 
The good effects obtained by the se- 
quence of high-dose therapy followed 
by low-dose therapy used in our exper- 
iment resemble those seen in step- 
down heating, although the mecha- 
nism of photodynamic action may be 
different from that of hyperthermic 
action. 

2. Tumor cells may be capable of 
repairing DNA damage. In the case 
of low-dose therapy followed by high- 
dose therapy, the insufficient effect 
of the first therapy may induce re- 
pair. 

3. A part of the hematoporphyrin 
oligomer molecule may be inactivated 
by the low-dose PDT preeeding high- 
dose microwave hyperthermia. 

The molecular mechanism of the ef- 
fectiveness of PDT is attributable to 
the cytotoxic effect of singlet oxygen 
produced by hematoporphyrin deriva- 
tive irradiated with visible light.” On 
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the other hand, Nakajima et al,? Tat- 
suta etal, and Miyoshi et al’ reported 
that superoxide radical anions were 
generated when tumor cells containing 
hemataporphyrin derivative were ir- 
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radiated by microwaves. The target of 
the active oxygen species is thought to 
be the blood vessels observed as con- 
gestion and hemorrhage in the tumor 
tissue. 
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T2 Glottic Cancer 


Recurrence, Salvage, and Survival After Definitive Radiotherapy 


: Dina Howell-Burke, MD; Lester J. Peters, MD; Helmuth Goepfert, MD; Mary J. Oswald 


<o @ The records of all patients with T2, NO 
squamous cell carcinoma of the true vocal 
cords treated with definitive radiotherapy 
at The University of Texas M. D. Anderson 
Cancer Center between 1970 and 1985 
were analyzed to investigate treatment 
outcome, prognostic factors associated 
with tumor recurrence, and the potential 
impact of improved initial treatment on 
patient survival. There were 414 patients 
“(male to female ratio, 13:1) with a median 
age of 62 years at presentation. All were 
. treated with external beam irradiation to a 
: modal dose of 70 Gy in 35 fractions over 
“7. weeks. The median field size was 25 cm? 
and no elective treatment to the neck was 
‘routinely given. The crude recurrence rate 
> after definitive radiotherapy was 32%. Of 
the 37 local regional failures, 32 were in 
“othe larynx only, 3 in the neck, and 2 in both 
--the larynx and the neck. All patients who 
: Wad recurrence after radiotherapy under- 
“went salvage procedures, which in- 
“creased the ultimate control rate above 
; the clavicles to 94%. Overall and disease- 
specific survival rates at 5 years were 69% 
and 92%, respectively. Fifty patients died: 
7 of laryngeal cancer, 2 of complications. 
of salvage surgery, 13 of unrelated second 
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cancers, and 28 of other intercurrent dis- 
ease. The prospects for improved survival 
through more effective initial treatment of 
this stage of glottic cancer are therefore 
very limited. Significant complications of 
radiotherapy occurred in only 4 patients 
(3.5%), and overall, 74% of patients re- 
tained a functional larynx. Analysis of a 
wide variety of patient-, tumor-, and treat- 
ment-related variables failed to identify 
any statistically significant prognostic fac- 
tors. In the absence of reliable predictors 
of treatment failure, we continue to rec- 
ommend definitive radiotherapy for pa- 
tients with T2, NO glottic cancer. Since 
isolated neck recurrences are rare (2.6%), 
elective neck irradiation is not recom- 
mended. However, in patients undergoing 
salvage surgery for recurrence, postoper- 
ative radiotherapy to the stoma, neck, or 
both is advocated when the surgical 
pathologic examination reveals recurrent 
disease in the subglottis or thyroid carti- 
lage, or extranodal disease in the neck. 
The treatment pian used in these circum- 
stances is described. 

(Arch. Otolaryngol Head Neck Surg. 
1990; 116:830-835) 


ptimal treatment of laryngeal 
cancer demands both tumor 
eradication and preservation of laryn- 
geal function. Radiotherapy achieves 
this result in over 90% of patients with 
T1 glottic cancers, but tumor control 
declines progressively with increasing 
T stage. Although some radiation fail- 
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ures can be salvaged by conservation 
surgery, a total laryngectomy is usu- 
ally required. Methods to improve tu- 
mor control without sacrifice of the 
larynx include conservative surgical 
procedures, use of modified radiation.. 
dose fractionation schedules, and use 
of induction chemotherapy prior to 
definitive irradiation. It has been a 
traditional policy of this institution to 
treat most T2 glottic cancers by defin- 
itive radiotherapy. Rational applica- 
tion of possible alternative therapies 
requires, analysis of causes and pat- 
terns of failure with conventional ra- 
diation therapy alone. This study was 
undertaken to (1) review the results of 
treatment of T2, NO glottic cancers by 
radiotherapy alone at The University 
of Texas M. D. Anderson Cancer Cen- 
ter, Houston, with particular refer- 
ence to the patient-, tumor-, and treat- 


‘ment+related parameters associated 


with tumor recurrence, and (2) exam- 
ine the potential impact of improved 
local disease control on patient sur- 
vival. 


MATERIALS AND METHODS 
Patient Population 


Between January 1970 and December 
1985, 114 patients with previously untreat- ` 
ed, biopsy-proved T2, NO squamous: cell 
carcinoma of the glottis were treated with 
definitive radiotherapy at M. D. Anderson 
Cancer Center. The patient population con- 
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sisted of 101 men and 13 women with a me- 
dian age of 62 years (range, 38 to 76 years). 
The majority 2% ) were identified as cig- 
arette smokers with a median exposure of 
40 pack-year % hadan uncertain smok- 
ing history; aml only 3% were identified as 
nonsmokers. Eerformance status was not 
formally recorded in the majority of cases. 
However, mostpatients were in goad to fair 
general condition. 

All the patients were staged clinically 
¿and radiologically. Most patients were re- 
ferred after endoscopy and biopsy had been 
performed, Direct endoscopie evaluation 
was limited to those patientswho presented 
without a his vic diagnosis or for whom 













iiy, laryngography, and 
avy, the latter being in- 
me staging in 1982. All 
ted by both a surgeon 


The Americas Joint Committee on Can- 
cer criteria! forotage T2 are (1) extension of 
disease from tke vocal cords to the supra- 
glottis: or subgottis, (2) impaired move- 
ment. of the vocal cord withoat fixation, or 

_(8) both. The cistribution of patients by 

criteria, for T2 staging is shown in Fig 1. 


Treatment 


AN patients seceived definitive external 
irad ` 






ed 6 MV x-rays) to total 
y in-6 to 8 weeks. The 
iy in 35 fractions, and 88 
patients (17%) received 70 = 25 Gy. Ten 
patients in this: series were treated with 
hyperfractionatsd .irradiaticn to doses 
ranging from 744 to 76.8 Gy at 1.2 Gy per 
fraction twice eaily. Forty-three patients 
were treated with ipsilateral fields only; the 
remainder weretreated with parallel op- 
posed bilateral elds. The median field size 
was 25 cm? irange, 16 to 100 em). Dosage 
was specified at the mid-vocal cord. Wedges 
were used only when disease was present in 
the posterior hacf of the voca) cord. 

All 37 patientewhose primary radiother- 
apy failed underwent surgical salvage con- 
sisting of total leryngectomy in 30 patients 
(2 with simultaneous neck dissection), 1 
hemilaryngeetorsy only, 3 neck dissections 
only, and S-endoseopic laser ablations. Nine 
of the 37-patien® whose initial treatment 
failed received ailditional radiotherapy for 
further recurrente after attempted surgi- 
cal salvage. 





Follow-Up anë End Points of Study 


Follow-up information was obtained 
_ from clinic visitezo M. I: Anderson Cancer 


(LED received cobalt 60 y 









impaired Mobility 





Fig 1.--Distribution of patients with T2 glottic carcinoma according to staging criteria. 


Center, or by letters from referring physi- 
cians. All but 3 living patients were fol- 
lowed up from 36 to 192 months. Fifteen 
patients died without evidence of recur- 
rence above the clavicles before 36 months 
of follow-up. 

The primary end points of the study were 
to determine the probability of control of T2 
glottic cancers by radiotherapy alone and 
after surgical salvage, to examine patient-, 
tumor-, and treatment-related parameters 
associated with an unsuccessful outcome, 
and to analyze survival and causes of death 
in this patient population, with particular 
reference to subsequent primary cancers 
outside the larynx, Criteria for distinguish- 
ing between lung metastases from the index 
laryngeal cancer and second primary lung 
cancers were (1) time greater than 5 years 
to development of lung lesion, and/or (2) 
different histopathologic features. 

Life-table analyses were performed us- 
ing the method of Berkson and Gage.’ 


RESULTS 
Local and Regional Disease Control 


Of the 114 patients treated with de- 
finitive radiotherapy, local and/or re- 
gional failure occurred in 37: 32 (86% ) 
in the larynx, 2 in both the larynx and 
neck, and 3 in the neck only. Of the re- 
currences, 25 (68%) occurred within 
the first 2 years, 7 (19%) between 25 
and 60 months, and 5 (14%) from 61 
months to 15 years after treatment. 
Although late recurrences may have 
been second laryngeal primary can- 
cers, they were scored for this analysis 
as treatment failures. 

Surgical salvage was attempted in 
all 37 patients whose primary therapy 
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Supeagiettic Extension 


Subglottic Extension 





failed; 30 of these patients received to- 
tal laryngectomy. The outcome. of 
treatment of first recurrences by site 
of recurrence and treatment technique 
is shown in Table 1. Local-regional 
disease control was ach eved i in 28 
tients (76%). Of the 9 “reg 
rences, further treatment secured 
eal-regional control in 5 ‘Table 2). U 
timate local control through the time: 
of death or last follow-cp was there- 
fore obtained in all but 4patients, and 
84 patients (74%) retained a fi 
tional larynx. 





Distant éidetined 


No patient whose primary. cancer 
was controlled had a relapse at adis- 
tant metastatic site. However; of the 
37 patients who underwent salvage for 
local recurrence, regional recurrence, 
or both, 7 later developed distant me- 
tastases. Four of these 13 with lung: 
metastases and 1 with skin metastases 
to the scalp) survived 30:40 94 months 
after salvage surgery for metastatic 
disease and died of other causes. 


Survival - 


Fifty of the 114 patients died. A 
breakdown of causes of death is shown 
in Table 3. Absolute and disease-spe- 
cific survival is shown in Fig 2. Most 
patients died of causes unrelated. to 
their index laryngeal cancer. 


Second Cancers 


The cumulative probability of devel- 
oping a second cancer (other than skin 
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a Table 1.—Outcome of Treatment of First Recurrences (37 Patients) * 


Local-Regional Control by Treatment Modality 
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Table 2.——Outcome of Treatment of 
Second Recurrences (9 Patients)” 


Local-Regional Control! by 

















“Larynx and neck a 0/2 






























- Subsequent laser ablations. 


cancer) after diagnosis of the glottic 
cancer is depicted in Fig 3. At 10 years, 
«the risk was 27%. The distribution of 
“second cancers is shown in Table 4. 
Second cancers most frequently oc- 
curred in the lung and esophagus. The 
actuarial probability of death due to 
jung or esophageal cancer was 18.7% 
at 10 years, compared with 11.7% for 
the index glottic cancer. Two patients 
had second primary cancers, synchro- 
nots with their laryngeal cancer: one 
i adenocarcinoma of esophagus and one 
small-cell lung cancer. Two additional 
“patients (not included in the actuarial 
probability estimate of second prima- 
ries) had glottic cancer as their second 
and third primary cancers. 


Factors Influencing Outcome of 
Primary Radiotherapy 


Patient-Related Variables. No corre- 
lation was observed between the out- 
come of radiotherapy and age, sex, or 
amount of tobacco use. Treatment 
failed in 19 (35% ) of 55 patients below 
=the median age of 62 years, compared 

-with 18 (31% ) of 59 patients 62 years or 
= older. Treatment failed in 5 (89% ) of 13 
women and in 82 (82%) of 101 men. 
Cigarette consumption was quanti- 
tated in 84 patients. Of 31 patients 
“with a median history of 40 pack-years 
“or less, treatment failed in 11 (35%). Of 
the. 58 patients with a smoking history 
of greater than 40-pack years, treat- 
ment failed in 15 (28%). 

Tumor - Related Variables. — Histolo- 
gy---All patients had squamous cell 
-earcinomas. Histologic grade was 
“specified in only 67 patients, of whom 
12 had well-differentiated, 47 moder- 
~ ately differentiated, and 8 poorly dif- 
~ferentiated tumors. Because of the in- 
< complete data, no definite conclusions 

can be drawn regarding the probabil- 
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* Entries indicate number of patients whose first recurrence was controlled over the number of patients treated. 
+Although disease recurred in two patients treated by laser therapy, both recurrences were controlled by 


ity of treatment failure by tumor 
grade. However, the observed recur- 
rence rates for well-, moderately, and 
poorly differentiated tumors (3 of 12, 
10 of 47, and 3 of 8, respectively) do not 
suggest any systematic relationship. 

Sites of Extension.—Pairwise com- 
parisons for the probability of recur- 
rence vs sites of tumor extension were 
tested separately for the anterior com- 
missure, contralateral true cord, ven- 
tricles, false cords, arytenoids, aryep- 
iglottic folds, infrahyoid epiglottis, 
and subglottis. Of these, only subglot- 
tic extension, as a single variable, was 
associated with treatment failure. 
Subglottic extension was recorded in 
87 patients, of whom 33 (88% ) suffered 
local recurrence compared with 4 
(15%) of 27 without initial subglottic 
extension. The significance of subglot- 
tic extension as a prognostic factor 
disappeared, however, in multivariate 
analysis. Furthermore, review of the 
failures among the 33 cases with initial 
subglottic extension who underwent 
salvage laryngectomy showed that 
only 7 patients had pathologic evi- 
dence of recurrence in the subglottis. 
The extent of initial subglottic exten- 
sion measured radiographically in 
these patients varied from 0.4 to 2.6 
cm. 
Cord Mobility.—Impaired cord mo- 
bility was not associated with treat- 
ment failure: only 20 (27%) of 73 with 
impaired mobility recurred, compared 
with 17 (41%) of 41 without demon- 
strated cord mobility. 

Criteria for T2 Staging.—The num- 
ber and combinations of criteria for T2 
staging were also tested for prognostic 
significance (Fig 4). No combination of 
factors was significant by multivariate 
analysis. 

Treatment-Related Variables.— Total 
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Neck Treatment Modality 
Laryngectomy Neck Dissection 
Site of Laryngectomy and Neck Dissec- and Hemilaryn- Surgery and 
Recurrence Only Dissection tion Radiotherapy gectomy Laser Site of Radiation 
Larynx 23/28 fon Plat Vit V/3t Recurrence _ Therapy None Laser 
Neck 1/1 2/2 Stoma 2/3 OA1 


Neck 1/3 
Larynx 





“Entries indicate number of patients whose second 
recurrence was controlled over the number of patients 
treated. 


Table 3.—Causes of Death 


No. of 
Patients 















Index cancer 


Recurrence above clavicles 4 

Distant metastases 3 
Surgical complications 2 
Second cancers 13 
Other intercurrent disease 


Totat 


Dose. —Total doses varied from 65 to 78 
Gy. However, 88 of the 114 patients re- 
ceived tumor doses of 70 + 2.5 Gy. This 
uniformity of dose prescription pre- 
cluded any meaningful dose-response 
analysis. 

Treatment Technique.—There was 
no correlation between treatment out- 
come and size of radiation therapy 
fields. There were 19 (36% ) of 58 fail- 
ures with fields <25 cm’, compared 
with 18 (29.5% ) of 61 in patients with 
larger field sizes. The influence of field 
size was tested separately in the 87 
patients who presented with initial 
subglottic extension. Again, no field 
size dependence could be demon- 
strated. 

The field orientation also did not in- 
fluence outcome regarding tumer con- 
trol: 12 (28%) of 43 patients treated 
with ipsilateral fields suffered a local 
recurrence, compared with 25 (35% ) of 
71 treated with parallel opposed fields. 

Fractionation.—All but 10 patients 
received conventional fractionation: 1 
treatment per day and 5 treatments. 
per week. The remaining 10 patients- 
were treated with a hyperfractionated 
regimen consisting of 1.2 Gy twice 
daily, 5 days per week. Of the latter, 
only 2 relapsed. However, these pa- 
tients had less follow-up than the re- 
mainder of the series, and the sample 
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ws tic carner, and wotted line, all causes. 







ae entire series. 
atients ` had mild 
ena, which resolved spon- 
taneously witsin 12 months. On an ac- 
tuaria’ basis, this translates into a cu- 
mulative ‘proaability of a significant 
complication vate of 4.6% at 5 years. 
The nature o the complications and 
ws are shown in Table 5. 
various treatment fac- 


















ize. However, 3 of the 
4 patients with moderate to severe 
complications were treated with uni- 
lateral fields anly (P=.056). 


C OMMENT 

We undertook this review in an ef- 
if= factors that might im- 

sof larynx preservation, 
> C6 and survival in pa- 
tients with TZ NO, MO glottic cancer. 
Most reported series of T2 glottic can- 
-ceers treated by- definitive radiotherapy 
show local conwol rates in the range of 
65% te ThS , Surgical salvage of 








Abeo and disease-specific survival. Solid line indicates glot- 











Fig 3.— The cumulative probabilities of developing.a second cancer an 


of death due to a second. cancer. Solid line indicates incidence, and 
dotted line, cause of death. 









Table 4.—Iincidence of Second Primaries * 


Site, No. of Cases 
aeneae aeaiia enya 














*GI indicates gastrointestinal. 





Impaired Mobility 





Time to Second Head Lower GI/ HRR 
Primary Tumor, mo Lung Esophagus and Neck Hepatic Biliary © Other.. Total 
0-24 2 2 o] 1 O 

25-60 1 1 1 

1 0 

4 1 






Supragiottic: Extension: ` 


Subglottic Extension ; 





Fig 4.—-Local-regional failure by extension of disease. 


patients whose radiation treatment 
failed was accomplished in the major- 
ity of patients but was seldom compat- 
ible with larynx preservation. Certain 
T2 lesions.can be treated primarily by 
hemilaryngectomy." However, voice 
quality following hemilaryngectomy is 
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significantly inferior to that achieved __ 
by successful radiation therapy, Itis, 


therefore, desirable to. identify pa- 
tients at high risk of radiation therapy 


failure so that they could be considered © oe 


for hemilaryngectomy, while others 
would not be denied radiation therapy _ 
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z Tabie 5.—Gomplications of Treatment 






























*Occurred in the same patient. 






Complication Treatment a Time to Resolution, mo 
Severe arytenoid edema Temporary tracheostomy 1 13 
Laryngeal stenosis Temporary tracheostomy 6 
Anterior laryngeal web Laser ablation 12 
Sott-tissue necrosis * Temporary tracheostomy 14 
Cartilage necrosis * Hyperbaric. oxygen 14 


Local 


Uitimate 
















































































































causes) 


‘for cancers that are likely to be con- 
trolled. Numerous authors have 
claimed that various clinical criteria 
“have prognostic significance (Table 
6)379449 Tn our analysis, none of 
-these factors was individually signifi- 
‘cant. The discrepancy in prognostic 
“features between different series is 
largely attributable to the rarity of the 
~ disease, especially among females. For 
example, 101 male and 13 female pa- 
“tients entered this study over.a 16-year 
period, during which more than 4000 
patients with head and neck cancer 
were irradiated. Other parameters 

such as field size dependence or lack 
-thereof most likely reflect differences 
dn treatment practice and setup in dif- 
ferent institutions. Also contributing 
to the discrepancy in reported prog- 


No. of Control, % Control, % Claimed 
Source, y Patients (8 y) {5 y) Prognostic Factors 
Mendenhall et al, 108 77 T2a, Tumor volume as judged 
1988 72 T2b by type of alternative 
a surgery 
Karim et al,? 1987 156 78 92 Cord mobility 
Wang,” 1986 190 71 actuarial, 85 Cord mobility; sex 
79 Tea, 
ee 61 T2b 
Amornmarn et al," 34 88 94 Tumor volume; subglottic 
1985 N . extension 
Van den Bogaert 61 62. T2a, 81 T2a, Cord mobility and subglottic 
et af,'' 1983 65 T2b 78 T2b extension 
Chacko et al, 1983 25 66, 78 T2a, Cord mobility; sex 
46, T2b 
Harwood et al,” 1981 244 69 overall 84 actuarial Cord mobility; field 
actuarial, size (for T2a) 
; 80 T2a 52 T2b 
“Woodhouse et al,'* 42 52 Tumor dose 
1981 
Fletcher,’ 1980 175 73.7 absolute 94 absolute Cord mobility, subglottic 
extension 
Kun and van Andel, ® 43 = 58 T2b (3y 
1978 determinate 
recurrence- 
free rate) 
Quayum et al,” 1978 24 70 §-y disease Cord mobility; sex 


free (corrected for 
death from other 





nostic factors in different series is the 
variability of diagnostic methods used, 
both among institutions and over time 
within the same institution. We con- 
clude that no clinical prognostic factor 
is sufficiently robust to permit selec- 
tion of patients for primary surgical 
therapy. Whether newer biologically 
based predictive assays, such as mea- 
surement of intrinsic cellular radi- 
osensitivity, will permit this discrimi- 
nation in the future remains unan- 
swered.” In the meantime, we believe 
that primary definitive radiotherapy is 
indicated for all T2 patients, and we 
are presently investigating hyperfrac- 
tionated radiotherapy as an alterna- 
tive to conventional fractionation.” 

All reported series have been char- 
acterized by a predominance of “in- 
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Fig 5.— Treatment fields for elective irradiation 
after salvage surgery. 


field” treatment failures. In our study, 
34 (92% ) of 37 recurrences had a com- 
ponent of in-field failure. Only 3 pa- 

tients (2.6%) whose primary tumor 

had been controlled had recurrent dis- 

ease in the neck alone. Use of large 

fields to cover potential lymph node 
metastases cannot be recommended as 
routine practice. Surgical salvage in 
our series was associated with subse- 
quent recurrence in 14 (38% ) of 37 pa- 
tients; in 9 of these, disease recurred 
above the clavicles. Elective postoper- 
ative irradiation after salvage laryn- 
gectomy is not usually considered be- 

cause of the risks of retreatment and 
possible radiation sequelae. We be- 
lieve, however, that certain pathologic 
features after surgical salvage, such as 
subglottic extension, thyroid cartilage 
invasion, and extranodal disease in the 
neck, carry a risk of stomal recurrence, 
neck recurrence, or both sufficient to 
justify elective postoperative irradia- 
tion. The plan we currently use for 
such situations is indicated in Fig 5. 
Patients are positioned supine with 
the head in hyperextension and 
treated with anterior and posterior « 
cobalt 60 fields. A custom midline block 
iscut to shield the pharynx down tothe- 
level of the lower border of the original - 

lateral fields. With this field arrange- 
ment, retreatment is limited te a tri- 
angle of tissue on either side of the an- 
terior aspect of the neck. Using dose 
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weightings of 3:2 (anterior to posteri- 
or), a dose of 50 Gy at 2 Gy per fraction 
is administered to the midneck bilat- 
erally. A: posterior cord block is used to 
keep the dose to the spinal cord in the 
lower neck to 45 Gy. Areas of patho- 
logically determined high risk are 
boosted with electrons of appropriate 
energy to a Maximum of 60 Gy. 

T2 glottic cancer itself usually is not 
the cause of death. In our series of 114 
patients, only 7 died of their index 
cancer, while ete 2 died of periop- 
erative cardiovascular complications 
associated with salvage surgery. The 
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risk of death from second, unrelated 
cancers exceeded that from glottic 
cancer. Second cancers were identified 
in 23 patients and were the cause of 
death in 13. Many authors** have 
noted an increased risk of cancers of 
the lung, esophagus, and other head 
and neck sites in patients cured of 
early glottic cancer. In a study of 740 
patients, Wagenfield et al” reported a 
cumulative risk of a second respiratory 
tract cancer of 12% at 10 years, with an 
observed-to-expected ratio of 4:1. In 
our series, the cumulative risk of sec- 
ond primary tumors in the lung or 
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esophagus was 22% at 10 years. Be 
cause of this high risk and the lethal 
nature of these seeond primary tu: 
mors, patients with cured, early 
staged laryngeal cancer should be con 
sidered for protocols te evaluate pro: 
spective endoscopic sérsening or the 
use of chemical inhibitors of ‘cancer 
promotion, such as thé retinoids. 
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e The pathophysiologic process that re- 
sults in bone erosion from frontal sinus 
~-mucoceles has long been a mystery. Tra- 
"ditionally, bone erosion has been attrib- 
uted to pressure. However, no scientific 
- evidence has yet been presented to sup- 
port this hypothesis. To answer this ques- 
“ton, seven cats had a mucocele created in 
one frontal sinus, with the other sinus left 
as a control. A manometer was inserted 
into each frontal sinus. Pressure readings 
were taken over a 7-month period. Pres- 
sures on the mucocele side were higher 
than on the control side and were suffi- 
cient to erode bone. Bone was thicker on 
“the mucocele side than on the control side. 
This study established that mucoceles ex- 
ert sufficient pressure to erode bone, and 
that such erosion may be part of a two- 
(stage process. 

=c {Areh Otolaryngol Head Neck Surg. 

1990; 116:836-840) 


i he occurrence of cystic lesions 
oA within the paranasal sinuses has 
only been recognized since the early 

1800s.' Not surprisingly, there is evi- 
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in the Frontal Sinus 


An Experimental Study in the Cat 


2 Wayne H. Fenton, Jr, MD; Paul J. Donald, MD, FRCSC; William Carlton II 


dence of their appearance much ear- 
lier, Canalis’ described a skull from the 
Third Century AD that had changes 
consistent with a chronic cystic lesion 
of the frontal sinus. In 1524, King 
Francis I of France recovered from a 
grave illness that was consistent with 
an infected frontal sinus cyst.’ Origi- 
nally called hydatid cysts, these lesions 
have been known as mucoceles since 
Rollet coined the term in 1896.* 

For many years there has been un- 
certainty over the exact definition of a 
mucocele.’ The uncertainty arises 
from the lack of experimental investi- 
gation of sinus disease, the multiple 
causes of mucoceles, and the ever- 
changing philosophies of treatment.** 
The best definition seems to be that of 
Canalis: “chronic, expansile cyst-like 
lesion(s) of the paranasal sinus- 
es...(which) contain sterile, mucoid 
secretions and are limited by the mu- 
cosa of the affected cavity.” This defi- 
nition captures the essence of the le- 
sion, regardless of whether it was 
caused by chronic infection, trauma, or 
intrinsic mucosal factors such as cystic 
fibrosis. 

Erosion of the bony sinus walls has 
frequently been noted in association 
with mucoceles, must notably in the 
frontal sinus. Various mechanisms 
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The Pressure Exerted by Mucoceles 


have been proposed to explain this 
erosion, but most authors currently 
regard pressure effects as the most 
likely“? However, the amount of pres- 
sure exerted by a mucocele, if any, has 
never been measured. This study was 
designed to measure the pressure ex- 
erted by a mucocele where it abuts the 
sinus wall, and to document the histo- 
logic changes at that point. 


MATERIALS AND METHODS 


Seven preconditioned cats were premed- 
icated with ketamine hydrochloride (20 
mg/kg) and acepromazine (1.0 mg/kg). 
Halothane was administered during the 
procedure via endotracheal tube to main- 
tain anesthesia. 

Using sterile technique, a brow incision 
was made and a myocutaneous flap was re- 
flected posteriorly. The pericranium was 
incised and elevated off the skull in a small 
area overlying each frontal sinus. A single 
6-mm burr hole was made through the an- 
terior wall of each frontal sinus. Through _ 
this burr hole, the mucosa of the experi- 
mental sinus was vigorously curetted using. 
asmall right-angled hook. The fronto-nasal 
duet was plugged with a bloe of temporalis 
muscle. The control sinus was not manipu- 
lated: after the burr hole was made. The 
control and experimental sides were alter- 
nated with each successive cut. 

Into each burr hole, a manometer (Fig 1) 
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Fig 1.—Top, Schematic drawing of manometer 
showing spring-loaded piston-in-cylinder con- 
struction. Bottom, Photograph showing ma- 
nometers in place in the cat. 











was placed and fixed with two surgical steel 
screws. The myocutaneous flap was re- 
placed into its anatomic position, slits hav- 
ing been made in it to accept the protruding 
manometers. The wound was closed with 
absorbable sutures. All cats were given one 
preoperative and two postoperative 60-mg 
doses of cefazolin sodium. 

A specially designed manometer was 
used (Fig 1). It consisted of a spring- 
mounted acrylic piston that protruded 3 to 
4mm into the sinus. The piston was housed 
in a transparent dimethicone (Silastic) eyl- 
inder screwed to the outside of the cat’s 
skull. The piston could be observed within 
this cylinder and its displacement mea- 
sured directly on a millimeter scale etched 
on the surface of the cylinder. 

The amount of displacement is propor- 
tional to the pressure exerted on the piston 
from within the sinus. The exact relation- 
ship of pressure to displacement was deter- 
mined for each manometer by placing it on 
a Mettler balance and displacing the piston 
for distances of 1, 2, and 3 mm with a 
micromanipulator. In this way, a “spring 
constant” was derived for each manometer 
and used to calculate the amount of pres- 
sure applied to the piston for any given dis- 
placement. This was done for each mano- 
meter prior to its implantation and after its 
removal from the sinus. Any difference be- 
tween these two measures was assumed to 





result from linear drift, and pressure read- 
ings were adjusted accordingly. 


MATHEMATIC CONVERSION 


The displacement of the manometer’s 
piston was converted into a pressure read- 
ing (in millimeters of mercury) by the use 


of the following logic. First, the amount of =- 


mass required to displace the piston was 
determined for each manometer for each of 


three predetermined distances (1, 2, and 3° 
mm) using a Mettler balance and a miero- © 


manipulator. This measurement (k) was 
converted to a spring constant of force (K) 
in units of dynes per centimeter using the 
following formula: 


K=kXxXgx10 


where g = 9.8 X 10? cm/s? (acceleration of 
gravity), and the factor “10” is used to con- 
vert from millimeters to centimeters. 

In the experimental situation, 


F=Kxd 
where F is the force applied to the piston by 
the mucocele, and d is the measured dis- 
placement of the piston. Then, 

P=F/A 
where P is the pressure and A the area of 


the piston face contacting the mucocele. 
Substitution yields the following: 


P=(K x d)/A 


Fig 2.—Top left, Photograph of cat 605 from the back, 28 weeks post- 











operatively, showing normal right frontal sinus and mucocele in left fron- 
tal sinus. Top right, Photograph of same cat from the back, 28 weeks 
postoperatively, demonstrating viscosity of mucocele contents. Bottom, 
Lateral view of same cat with manometer in place and arrow pointing to 
plunger impinging on mucocele. 
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Fig 3.—Comparison of pressures in the experimental sinus (solid lines) and control sinuses (bro- 
ken lines) for each of the four cats that developed mucoceles. Circles represent missing data 





















control sinuses (broken line). 


which gives pressure in units of dynes per 
square centimeter. This is. converted to 
: millimeters of mercury by the following re- 
lationship: 


1 dyne/em? = 7.5 X 10* mm Hg. 


Blinded readings were taken weekly from 
all manometers. These readings began 3 
weeks after implantation and continued for 
-26 weeks. 

After the 26th reading, each cat was 
given a lethal intramuscular injection of 
“ketamine hydrochloride and xylazine 
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Fig 4.—-Comparison of mean pressures in the experimental sinuses (solid line) with those in the 


(Rompon). As soon as there was no response 
to painful stimuli, a median sternotomy 
was performed and the right brachycepha~- 
lic trunk (which gives rise to both common 
carotid arteries in the cat) was cannulated 
with an 18-gauge dimethicone catheter. 
Through this catheter, Karnovski’s fixative 
(2% glutaraldehyde and 2% paraformalde- 
hyde in 0.1-mol/L cacodylate buffer) was 
infused until a small buccal mucosal inci- 
sion “bled” only clear fixative. 

All soft tissues were removed from the 
anterior aspect of the skull, and each sinus 
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was opened and examined for evidence of 
mucocele. Multiple specimens of the bony: 
sinus walls were immediately harvested 
and placed into Karnovski's fixative. The 
manometers were removed and recalibrat- 
ed. The bony specimens were decalcified in 
Baird’s"* edetic acid for 5 months. Once de- 
calcified, each specimen was embedded in 
epoxy resin and epoxy resin A (Epen-Ar- 
aldite) and sectioned in 1.0-um increments. 
Representative sections were stained with 
toluidine blue and basic fuchsin. A micro- 
scope (Olympus BH) was used to analyze 
the sections. Bone thickness was measured 
using a camera lucida attachment that 
projected images of the sections onto a dig- 
itizing tablet linked to an image analysis 
system (VIAS, Ted Pella Inc, Redding, 
Calif), 

This study was approved by the Univer- 
sity of California, Davis, Animal Use and 
Care Administrative Advisory Committee, 


RESULTS 


Two of the original seven cats were 
eliminated from the study; one was too 
perverse to handle, and the other re- 
peatedly dislodged its manometers. A 
third cat developed no mucocele. This 
cat was excluded from the analysis of 
pressure data, but not from histologic 
study. i 

All control sinuses had a normal äp- 
pearance. They contained no fluid or 
debris. The mucosa was thin and unin- 
flamed. The walls of the sinuses were of 
grossly normal thickness. All experi- 
mental sinuses except one were filled 
with cystic structures containing 
brown, viscous, mucoid material (Fig 
2). All the experimental sinuses had 
grossly thickened walls. 

In general, the pressure in all si- 
nuses continued to rise for the first 8 
weeks after implantation of the ma- 
nometers. After this, it remained 
roughly constant in the experimental 
sinuses. The control sinuses demon- 
strated a return toward lower. pres- 
sures after the 15th week after implan- 
tation. 

. The highest pressure recorded from 
an- experimental sinus was 46.2 mm © 
Hg. The highest pressure recorded.: 


from a:control sinus was 18mm Hg: A 


repeated-measures analysis of vari-. 
ance showed that the mean pressures 
were significantly higher in the ex- 
perimental sinuses (Fi; = 20:33; — 
P = .0204). ee 

Figure 3 illustrates the pressures 0: 
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the experimental side for each cat 
compared with its control. Figure 4 
shows a comparison of the mean pres- 
sures in the experimental sinuses with 
those in the exntrol sinuses. 
Contrary te the anticipated result, 
the bone of tae experimental sinuses 
was thicker fhan on the control side 
(Fig 5). Paired ¢ tests performed on 
log-transformed bone thickness data 
showed this te be true when comparing 
the experimental and control sides of 
the intersinusseptum (2.15 + 254mm 
vs 0.17 + 0.02 mm; P = .0048), as well 
as when compering the anterior tables 
of the experimental and control si- 
nuses (2.74 + 1.04 mm vs 0.98 + 0.38 
“mm: P = 002. The mucosa of the ex- 

perimental siauses was 5 to 10 times 
_ thieker than te normal mucosa in the 
control sinuses, 

The abnormal bone was laid down in 

a trabecular pattern, unlike the lamel- 
lar bone of the control sinuses (Fig 6). 
The interstices between the trabeculae 
were filled with mucus, cellular debris, 
inflammatory cells, and occasional 
bacteria. Nons- of these changes was 
seen in the cortrol sinuses. Osteoclasts 
and osteoblas:s were not found. 


COMMENT 


Ever since mucoceles were first de- 
ed, it haa been postulated that 
they cause pressure that erodes the 
bone of the sinus walls: While it is 
clinically apparent on draining a mu- 


vi 
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Fig 5.—Top, Comparison of the thickness of the control side of the intersinus septum (hatche 
bars) with the experimental side (open bars) for each cat. Bottom, Comparison of the thickness 
of the anterior table on the control (hatched bars) and experimental (open bars) sides for each 
cat. 





Fig 8.—-Cat 60% Intersinus septum (arrows) separates trabeculated Fig 7.—Cat 631. Similar situation as in Fig 6, with the test side below 
bone, representing osteonsogenesis on the side of mucocele formation the intersinus septum (arrows) and the control side above (hematoxylin: 


toxylin-eosin, XES). 


(below) from normal lamellar bone on the control side (above) (hema- 
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eosin, X65). 
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- cocele that its contents are under pres- 
sure, that pressure has never before 
-. been measured. It wasnot.knownif the © 
“pressure was. high. enough to cause 














bone erosion. Our results show that, in 
fact, it is. Orisek and Chole showed 
‘that 4.66 mm Hg exerted by a cho- 
Jesteatoma could erode bone. The mu- 
< cocele pressures we measured aver- 
. aged about 12.6 mm Hg and were as 
high as 46.2 mm Hg. 

“We did not, however, find bone ero- 
-- gion. On the contrary, we found hyper- 
+ plasia of abnormal bone. Schenck” de- 
scribed remarkably similar lesions in 
association with bony hyperplasia 
when working with the canine frontal 
sinus. Such new bone formation was 
called “proliferative osteomyelitis” by 
Maxwell” because of its apparently 
inflammatory origin. Schuknecht and 
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Lindsay’ felt that proliferative osteo- 
myelitis resulting from a mucocele was 
“not unusual.” Osteoneogenesis in as- 
sociation with mucoceles is commonly 
seen on computed tomographic scans, 
although it can be concomitant with 
osteolysis. 

In humans, the erosive effects of 
mucoceles are seen many years after 
the injury. Bordley and Bosley,’ re- 
porting on 56 patients, noted an aver- 
age of 7.5 years between the time of 
injury and the appearance of the mu- 
cocele. In one of their patients, the in- 
terval was 42 years. In this study, 7 
months elapsed from the time of in- 
jury to sacrifice and similar periods 


were used by Schenk et al* with their 


dogs. 
There is probably a two-stage pro- 
cess whereby mucoceles initially incite 
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an inflammatory proliferative phase, 
which is later replaced by a pressure- 
induced erosive phase. The radiology 
literature suggests the two stages may 
coincide. 


CONCLUSION 


This study was designed to measure 
the pressure exerted by frontal sinus 
mucoceles in the cat, and to document 
the resultant bony changes. We may 
conclude that the pressure exerted is 
high enough to cause bone erosion. In 
the early stages of a mucocele, how- 
ever, other factors outweigh the pres- . 
sure effects resulting in bony prolifer- 
ation. Longer-term studies will need to 
be designed to delineate the interplay 
between:the proliferative and erosive 
factors. 
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Endoscopic Transnasal Surgery 





in Antrochoanal Polyp 





- ‘The curren treatment ‘of antrocho- 
avulsion of the nasal 
: it removal of the antral 
part. The antral partis removed through a 
: ‘Celdwell- Luc ahtrostomy, inferior meatal 
‘antrostomy, or middie meatal antrostomy. 
inthis study, endoscopic surgery was per- 
tormed in 22 cases of antrochoanal polypi 
where the antial part was removed 
through the middle meatus. Two new in- 
igor iae weredasigned to help complete 
tral part of the polyp 
lary ostium. Some points 
incerning the antrocho- 
an ‘cussed according to the 
diagnostic and therapeutic endoscopic 
findings, Endoscopic follow-up of these 
cases for periods ranging between 6 and 
30months, with an average of 20 months, 
shewed no ‘recurrence. Itwas concluded 
thet endoscopic surgery of the antrocho- 
anal polyp through the middle meatus 
could be performed as an:outpatient pro- 
cedure, and is save and reliable. 
(Arch Otolaryagol Head Neck Surg. 
1990; 116:841-843) 






S ince Killian discovered the origin 
of the antrochoanal polyp to be 
from the maxillary sinus, many at- 
tempts have been made- to reduce the 
incidence of postsurgical recurrence. 
Because of the risk of recurrence and 
resistant cisease after simple avul- 
sión, antral expleration and removal of 
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maxillary sinus disease is generally 
recommended. This is usually per- 
formed through the Caldwell-Luc 
antrostomy; however, utilization of an 
inferior meatal nasoantral window 
or a middle meatal antrostomy under 
endoscopic control’ have also been rec- 
ommended recently. 

There are many points of contro- 
versy concerning the antrochoanal 
polyp, including the following: Is the 
antrochoanal polyp an absolutely soli- 
tary finding, or could it be multiple? 
What is the route through which the 
polyp passes into the nose? What is the 
size of the maxillary ostium? What is 
the site of the origin of the polyp, and 
its nature within the maxillary sinus? 
Moreover, what is the best route 
through which the antral part of the 
polyp could be removed? How does one 
deal with any associated pathological 
and/or healthy sinus mucosa? 

The aim of this article is to discuss 
these points of controversy according 
to the diagnostic and therapeutic en- 
doscopic findings, and to evaluate the 
feasibility of endoscopic removal of the 
antral part of the antrochoanal polyp 
through middle meatal antrostomy. 


PATIENTS, MATERIALS, AND 
METHODS 


Endoscopic removal of the antrochoanal 
polyp through middle meatal antrostomy 
was done in 22 patients. There were 12 
males and 10 females. Their ages ranged 
between 10 and 52 years, with an average 
age of 25 years. The main symptom was 
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usually nasal obstruction dae to.the large 
nasopharyngeal part of the polyp. This was. 
unilateral in 15 patients and bilateral in 7 
patients. Fourteen patients had recurrent: 
polypi after previous simple avulsion (11> 
patients) and/or Caldwell-Lac procedure (3° 
patients). 
The antrochoanal pelvis was strictly uni- 
lateral and, in most of the patients, it was 
a single polyp. In 3 patients, two polypi. 
could be traced coming out of the maxillary. 
sinus and 6 patients were:associated with 
ipsilateral ethmoid polypi.: 
Deviated septum was severe in 3 patients, 
where it was essential to. perform septo- 3 
plasty before endoscopic removal of the 
polyp. Endoscopic removal of the antrocho- ` 
anal polyp was typically performed under 
local anesthesia with preoperative seda-: 
tion. General anesthesia was used in four 
patients, one of whom was é child, and, in 
the three other patients, septoplasty was 
also indicated. The area anterior to the 
uncinate process was infiltrated. with 
lidocaine (Xylocaine) adrenaline 2%. using 
the 0-degree endoscope. The uncinate pro- 
cess was incised using a sickle knife and was 
then removed. The pedicle of the polyp was 
then infiltrated with lidocaine adrenaline 
2% and then incised using a pair of for- 
ward-cutting scissors. The nasal part was 
easily removed either transorally ‘when 
large or transnasally when reasonably 
small. The antral part was removed 
through the maxillary ostium using the up- 
ward-cutting forceps. The maxillary ostium 
was wide enough in most cases, but widen- 
ing of the ostium was sometimes needed 
using the backward-cutting forceps. Suc- 
tion of any retained secretions was done... 
and the 30- and 70-degree endoscopes were 
used to help remove any resicual intra-an- 
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Fig t.— The two new instruments designed to 
help complete removal of the antral part of the 
antrochoanal polyp. 


tral part of the polyp, thickened mucosa, 
polypi, and/or cysts. Two pairs of forceps 
were designed to offer more length to reach 
all the antral walls and give a wide range of 
> movement with a fairly sharp and firm grip 
(Fig 1). Care was taken to preserve healthy 
areas of the sinus mucosa. Ethmoidectomy 
was performed when indicated. 


RESULTS 


During endoscopic removal of the 
antrochoanal polyp, excision of the 
uncinate process was performed in 
only 7 patients. In the other patients 
the uncinate process was atrophied 
most probably due to pressure atrophy 
by the polyp. In most of the patients 
the nasal and nasopharyngeal part of 
the polyp was removed transnasally, 
but in 6 patients, where the polyp was 
rather large, it was removed transor- 
ally. In 20 patients the polyp passed 
through the main ostium (Fig 2). In 
one of these patients, where there were 
two antrochoanal polypi, one polyp ex- 
ited the main ostium and the other an 
“>, accessory ostium. In the two other pa- 

tients the pedicle exited through an 
inferior meatal antrostomy of a previ- 
ous Caldwell-Luc procedure (Fig 3). In 
one of these two patients the maxillary 
ostium was blocked by ethmoid polypi, 
and in the second patient the area of 
the maxillary ostium was obliterated 

by adhesions. Most of the cases were 
associated with a wide enough ostium 
to visualize and manipulate the inte- 
© rior of the antrum using the two new 
upward-cutting forceps and the 30-and 
70-degree endoscopes. Only 5 patients 
required surgical widening of the max- 


Fig 2.--Endoscopic view of right nasal cavity 
with 30-degree endoscope. The antrochoanal 
polyp (P) exiting the main maxillary ostium as- 
sociated with ethmoid polypi (E). M indicates 
middie turbinate, |, inferior turbinate; and S$, 
septum. 





Fig 4.——-The antrochoanal polyp showing a 
ruptured cystic antral portion (A). Associated 
ethmoid polypi (E) were also removed. N indi- 
cates nasal part of polyp. 


illary ostium. In one patient where the 
maxillary ostium no longer existed due 
to adhesions from a previous Cald- 
well-Luc procedure, middle meatal 
antrostomy was done through these 
adhesions. The antral part of the polyp 
was cystic in only 5 patients and poly- 
poid in 17 patients (Figs 4 and 5). In 13 
patients the polyp was attached to the 
medial antral wall, and the remaining 
mucosa of the sinus was almost 
healthy. In the 9 other patients the 
antral wall was generally diseased and 
the origin of the polyp could not be de- 
termined precisely. Endoscopic follow- 
up of these patients for periods rang- 
ing between 6 and 30 months, with the 
average of 20 months, revealed no re- 
currence. 
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Fig 3.—Endoscopic view of right nasal cavity 
with 30-degree endoscope. The antrochoanal 
polyp (P) exiting an inferior meatal antrostomy 
of a previous Caldwell-Luc pracedure. | indi- 
cates inferior turbinate; F, floor of nasal cavity; 
and S, septum. 





j 


Fig 5.—The antrochoanal polyp showing a 
targe nasal and nasopharyngeal part (N) and 
polypoid antral part (A). A smali retention cyst 
(C) was also found in the maxillary sinus, and 
was removed. 


COMMENT 


In this work it was found that the 
antrochoanal polyp was usually a sol- 
itary finding. In 3 patients, two polypi 
could be traced coming out of the max- 
illary sinus, each with a separate pedi- 
cle and 6 patients were associated with 
ipsilateral ethmoid polypi. Although it 
was previously stated that the antro- 
choanal polyp is predominantly 
solitary,’ some investigators reported 
eases with multiple antrochoanal 
polypi'* and associated ethmoid 
disease.’ 

There is a controversy concerning 
the exit of the polyp from the maxil- 
lary sinus, whether it is through the 
natural maxillary ostium** or an ac- 
cessory ostium.'* In this study, it was 
found that, in most cases, the polyp 
passed through the main maxillary 
ostium. In 2 patients the pedicle was 
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through an -nferior meatal antros- 
tomy of aprevious Caldwell-Luc oper- 
ation, where the maxillary ostium was 
blocked by iacrogenie fibrosis in 1 pa- 
tient and extensive ethmoid polypi in 
the second. 

Most of the cases seen were associ- 
ated witha wide ostium at the expense 
of the nasal fontanelle, amd only 5 pa- 
tients required surgical widening to 
obtain a goal view of she antrum. 
Neel’ declarec that frequently the nat- 
ural ostium of the sinus is large, and it 
is not: clear whether this is due to the 
presence of the stalk or whether this 
precedes the cevelopmentof the polyp, 

_ giving a routefor the antral mucosa to 


"prolapse into: the nose and form the 


polyp. 

"There ig a controversy concerning 
othe nature of the antral part of the 
polyp, whether it is cystic or poly- 
poid t In thes study, the antral part 
of the polyp was cystic in only 5 pa- 
tients and polypoid in 17 patients. 

In this stud®, it was noticed that, in 
13 patients, tke polyp was attached to 
the medial amtral wall, and the re- 
maining muc#sa was more or less 
healthy. In the 9 other patients the 
antral wall waa generally ciseased and 
c the origin of the polyp coud not be de- 
termined pre =aely. Tt was previously 
oint of origin of the 
inthe antrum appeared to 

vary,” and maay investigators noticed 
that the maxillary sinus is often full of 

thickened, polypoid muccsa so that 
generally the site of origin within 
the maxillary: sinus cannot be de- 
lineated2” Endoscopically the antro- 
choana! polyp was found by others 
to arise from the vicinity of the inner 

“maxillary ostium, the posterior nasal 
fontanelle; and/or the mazxillo- 
ethmoid angle of the maxillary si- 
nus, ‘and was associated with healthy 
mucosa of the 9ther walls of the max- 
illary sinus! 

It is generally recommended that, in 
order to avoid recurrence after antro- 
choanal polypettomy, the antral part 
of the polyp should be removed. There 












is controversy concerning the route of 
removal of the antral part. 

Caldwell-Lue antrostomy offers a 
good exposure and ensures complete 
removal of the antral part of the polyp, 
as well as all the sinus mucosa.” Al- 
though the reports concerning the re- 
sults of the Caldwell-Lue procedure 
and its modifications reported no 
recurrence,’ in our study, 3 patients 
had a history of recurrence after the 
Caldwell-Lue procedure. Many side ef- 
fects were reported after this proce- 
dure in the form of swelling of the 
cheek in the immediate postoperative 
period, long recovery time, and late 
postoperative sequelae, such as numb- 
ness and anesthesia of the cheek and 
devitalization of teeth." 

It was claimed that the inferior 
meatal antrostomy offers enough 
exposure of the maxillary sinus for 
removal of the antral part of the 
polyp,’ especially after excision of the 
anterior part of the inferior turbinate.’ 
Neel’ reported one recurrence in 21 
cases and Ophir and Marshak? re- 
ported no recurrence in 12 cases. On 
the contrary, others stated that the 
inferior meatal antrostomy gives poor 
access to the antrum for either inspec- 
tion or treatment.” 

In this study the nasal and antral 
parts of the antrochoanal polyp were 
removed endoscopically. The antral 
part was removed via the maxillary 
ostium. Any associated pathologic 
findings in the maxillary sinus in the 
form of polypi, cysts, or thickened un- 
healthy mucosa were removed. Two 
pairs of forceps were designed to offer 
length to reach all the antral walls and 
give a wide range of movement with a 
fairly sharp and firm grip. Endoscopic 
follow-up of these cases for periods 
ranging between 6 and 30 months, with 
an average of 20 months, revealed no 
recurrence. 

Although it was previously stated 
that the disease if eliminated eventu- 
ally by polypectomy combined with 
curettage of the antrum to remove al- 
most all the sinus mucosa,” using the 
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endoscope ensures complete removal 
of the polyp and any associated patho: © 
logic findings through the maxillary __ 
ostium and offers preservation of the. — 
healthy sinus mucosa. This is good for 
later epithelialization: and mucocil-° 
liary clearance, and is not followed by 
recurrence. ] 
In conclusion, endoscopie surgery in 
antrochoanal polyp through the mid+ 
dle meatal antrostomy offers the fol- 
lowing advantages: it ensures com-. 
plete removal of the antral part of the 
polyp and diseased mucosa without 
the need to perform a Caldwell-Luc. 
antrostomy or inferior meatal 
antrostomy, it offers preservation of 
the healthy sinus musoca for later ep- 
ithelialization,; any associated ethmoid 
polypi could be detected and removed 
simultaneously, and it could be per- 
formed in children without harm to 
the permanent dentition. 








Endoscopes, instruments, and photodoeumen- 
tation equipment for this study were provided by 
Karl Storz. 
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æ Clinical specimens from nine patients 
ith papillomatosis of the vocal cords and 
_ three patients with vocal cord polyps were 
‘evaluated for the presence of human pap- 
“iNlomavirus (HPV) DNA using two comple- 
mentary molecular hybridization tech- 
‘niques. In one method, involving poly- 
merase chain reaction (PCR) amplification, 
~ HPV DNA sequences were replicated in 
_. vitro from tissue DNA extracted from par- 
affin sections prior to hybridization. Poly- 
merase chain reaction amplification was 
compared with the standard method of 
Southern blot hybridization. Results of the 
two techniques for all nine laryngeal pap- 
ilomas agreed completely: five patients 

harbored HPV type 6 and four HPV type 11. 


pplication of Southern blot hybrid- 

ization (SBH) has been crucial to 
our understanding of the involvement 
of human papillomavirus (HPV) in la- 
ryngeal disease. It was instrumental in 
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Both PCR amplification and Southern biot 
hybridization found two of the three pol- 
yps to be free of HPV infection, while PCR 
detected HPV type 18 in one polyp speci- 
men that was reported negative by South- 
ern blot hybridization, suggesting a 
greater sensitivity of PCR. Our results 
demonstrate that PCR amplification is as 
reliable and at least as sensitive as South- 
etn blot hybridization. Moreover the PCR 
technique opens the way to the undertak- 
ing of a whole variety of retrospective 
studies using formaldehyde-fixed paraffin- 
embedded tissues. 

{Arch Otolaryngol Head Neck. Surg. 
1990; 116:844-848) 


discovering the etiologic linkage be- 
tween infection by certain types of 
HPV and laryngeal papilloma," in first 
bringing the phenomenon of latency to 
light,’ and in uncovering various asso- 
ciations of HPV-related sequences 
with verrucous carcinoma of the 
larynx** and squamous cell carcino- 
mas of the larynx, tongue, and oral 
cavity.*" The SBH technique is sensi- 
tive to the detection of less than one 
copy of HPV per 10 cells, although a 
minimum of 10‘ to 10 cells is required 
to detect low levels of HPV.” Exami- 
nation of the restriction pattern, a 
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Detection and Typing of Papillomavirus 
DNA in Formaldehyde-Fixed 
Paraffin-Embedded Tissue 


. Janet L, Brandsma, PhD; Annika J. Lewis; Allan Abramson, MD; M. Michele Manos, PhD 


kind of fingerprint of the viral type, 
proves diagnostic of the specific HPV 
present. The major disadvantage of 
the SBH procedure is that it requires. 
tissue to be collected and frozen 
quickly after surgical excision. 

Detection of HPVs in clinical mate- 
rials has been problematic. There is no 
laboratory method to propagate the 
virus. No antibodies are available to 
detect viral antigens in most tissues. 
The commercially available anticapsid 
antibody reacts specifically with struc- 
tural antigen in very highly differen- 
tiated epithelial cells actively replicat- 
ing virus.” Laryngeal papillomas are 
often capsid-antigen negative, and 
squamous cell carcinomas are nearly 
universally so.” 

The availability of a methodology 
that could be readily applied to rou- 


.tinely processed formalcehyde-fixed, 


paraffin-embedded tissues would serve 
greatly to open up a variety of labora- 
tory and epidemiologic studies. 

This study reports that the new mo- ` 
lecular technique known as the poly-° 
merase chain reaction (PCR)'*" js as 
reliable and at least as sensitive as 
SBH for the evaluation cf human la- > 
ryngeal specimens. Moreover, PCR 
amplification can use as its substrate 
DNA that has been extracted from 
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paraffin sections of formaldehyde- 
fixed tissue blocks. 


MATERIALS AND METHODS 
Selection of Clinical Material 


A retrospective study was performed us- 
ing tissue samples from patients surgically 
treated. in the Department of Otolaryngol- 
ogy at Long Island (NY) Jewish Medical 
Center between 1985 and 1988. Nine pa- 
tients with papillomatosis ef the vocal 
cords—presumably HPV  positive—and 
three patients with vocal cord polyps—pre- 
sumably HPV negative—were chosen. All 
specimens had been divided at the time of 
surgery. Part of each lesion had been fixed 
in neutral buffered 3.7% formaldehyde so- 
lution (formaldehyde-fixed) and embedded 
in paraffin. The histologic features were 
evaluated in the Department of Pathology. 

Another part of gach lesion had been im- 
mediately frozen in liquid nitrogen. The 
PCR analysis was performed cn coded sam- 
ples in & blinded fashion. 


Southern Blot Analysis 


Tissue DNAs were prepared and blotted 
as. described. Stringent hybridizations 
were performed to a probe of HPV type 11, 
16, or 18, Each HPV DNA had been gel pu- 
rified from plasmid and labeled with phos- 
oon 32 by the random prime method?” 

to specific activities of greater than 10° 





‘Preparation f 
i “Samples for PCR 


Sections (5 um) of various biopsy samples 
were sliced and placed in 1.5-mL microfuge 
tubes. Care was taken to avoid cross-con- 
tamination of samples: the microtome 
blade and all supplies that contacted the 
sample were cleaned with ethanol between 
specimens. Other precautions taken to 
avoid false-positives are detailed in refer- 
ence 21, The sections were prepared as 
described.“ An improved method for ex- 
traction of paraflin-embedded samples has 
recently been detailed”! 


PCR Amplification and Analysis of 
PCR Products 


The heat-stable enzyme Tag (Thermus 
aquaticus) polymerase (Perkin-Elmer, Ce- 
tus Corp, Emeryville, Calif) was used in the 
amplification reactions.’ Amplifications 
with HPV-Li consensus primers MY11 and 
MY09 were performed .as described pre- 
viously." Det-blot hybridizations with 
“phosphorus 32-labeled generic and type- 
“specific oligonucleotide probes were per- 
-formed às previously described.“ 





RESULTS 


The general scheme for the PCR is 
shown in Fig 1. In the enzymatic PCR, 
DNA polymerase travels along single- 
stranded (denatured) DNA, incorpo- 
rating correct bases to reproduce dou- 
ble-stranded molecules as it proceeds. 
The activity of the DNA polymerase is 
directed by short stretches of about 20 
bases, called primers. The primers, in 
our case specific segments of HPV 
DNA, are first bound to denatured to- 
tal DNA that has been extracted from 
each laryngeal specimen. The poly- 
merase then undertakes its copying 
activity at the single-stranded DNA 
sequence marked by the binding of one 
primer; the complementary strand of 
DNA is copied from a second site 
marked by the other primer, some 200 
to 500 bases away. Amplification of the 
HPV DNA sequences flanked by these 
two primers is then accomplished. 
Only if HPV DNA is present does the 
reaction proceed toward the formation 
of the desired product. Approximately 
40 cycles of the copying procedure are 
undertaken, resulting in an exponen- 
tial amplification of the target se- 
quence. For our sample DNAs, poten- 
tially harboring HPVs, the consensus 
primers MY11 and MY09 would flank a 
region of the viral genome (in L1), ap- 
proximately 450 base pairs long, the 
ends of which are well conserved 
among all the genital HPVs. 

Figure 2 shows that all nine of the 
papillomas (patients 1 through 9) and 
one of the three polyps (patient 11) 
were positive. Amplification of each of 
these samples by PCR resulted in the 
synthesis of a fragment approximately 
450 base pairs long (Fig 2, top). To 
confirm that these amplified sequences 
were HPVs, a Southern blot of a second 
aliquot of each was hybridized to a ge- 
neric probe specifically designed to 
identify HPV sequences of those virus 
types that infect the genital and respi- 
ratory tracts (data not shown). The 
generic probe hybridized to each sam- 
ple that had displayed an amplified 
product but to neither of the two sam- 
ples that had failed to amplify. 

We next wished to define the type of 
HPV present in each of the lesions. 
Replicate dot blots were hybridized 
separately to oligonucleotides specific 
for HPV type 6, 11, 16, or 18, or for the 
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Fig 1.—The polymerase chain reaction: Open 
circles represent sample (target) DNA. Closed 
circles represent DNA synthesized in the poly- 
merase chain reaction. Small triangles at the 
ends cf the newly synthesized DNA represent. 
the primers. Double-stranded DNA is extracted 
from paraffin sections for use as template. Itis.. 
denatured, ie, rendered single-stranded, into 
complementary strands. Primers bind to dena- 
tured template DNA and direct the activity of 
Taq (Thermus aquaticus) polymerase; Taq ex- 
tends the length:of the primer by adding bases 
complementary to the template strand. The re~ 
sult of the first cycle of extension, or “amplifi- 
cation,” is 2' copies of synthesized DNA; the 
second cycle, 2° copies; the third, 2° copies, 
and sc. on. Cycles, are repeated 40 times, re- 
sultingin some 2“ copias of newly synthesized 
target DNA from one original copy. 


generic probe (Fig 2, bottom). In con- 
firmation of the results shown in the 
top of Fig 2, the generic probe hybrid- 
ized to amplified samples from pa- 
tients 1 through 9 and 11 and not to 
those of patients 10 and 12. Results 
demonstrated the presence of HPV-6 
(patients 2, 3, 5, 6, and 7) or HPV-11 
(patients 1, 4, 8, and 9) in each of the 
papillomas and of HPV-18 in one of the 
polyps (patient 11). 

The standard molecular technique 
for the detection of HPV sequences in 
laryngeal tissues is SBH. This tech- 
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nique was applied to DNAs indepen- 
dently isolated from samples of the 
< papillomas and polyps included in this 
study. Figure 3 displays the results of 
a representative SBH of four of the 
vocal cord papilloma DNAs to an HPV- 
11 probe. Since the DNA sequences of 
HPV-6 and HPV-11 are 85% homolo- 
“gous, the HPV-11 probe detects the 
“presence of HPV sequences of either 
type. Specimens from patients 5, 6, and 
<1 harbor HPV-positive Pst I fragments 
of 8.8-,1.7-, 1.4-, and 1.0-kilobase pairs, 
the restriction pattern diagnostic of 
HPV-6a.” The specimen from patient 4 
exhibits HPV-positive Pst I fragments 
of 1.8-, 1.6-, 1.5-, and 1.0-kilobase pairs 
-and thus contains HPV-lla.* 

Once both sets of molecular analyses 
-were completed, the results were de- 
< coded and demonstrated perfect cor- 
relation, with one exception (Table). 
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Fig 2.—Evaluation of human papillomavirus (HPV) status using polymerase chain reaction (PCR). 
A percentage of each amplification reaction was analyzed by gel electrophoresis (top) or dot-blot 
analysis (bottom). Top, The PCR products were separated in a 7% polyacrylamide gel, stained in 
ethidium bromide, and photographed under ultraviolet light. Each lane reflects 5% of a PCR re- 
action. A 123-base pair (bp) ladder, shown in the first lane, was used as a size marker. DNA from 
the CaSki cell line, harboring HPV-16, served as positive control. Bottom, Replicate dot blots were 
“prepared and hybridized with type-specitic and generic probes denoted at the left of each filter. 
Each dot reflects 3% of the amplification reactions. No hybridization was detected with probes 
specific for HPV-16 or HPV-33; these data are not included. 


All of the laryngeal papillomas con- 
tained HPV-6 or HPV-11, as was ex- 
peeted according to previously pub- 
lished findings.'*** Significantly, in 
making the distinction between HPV- 
6 and HPV-11, there was complete 
agreement between the two methods. 

None of the polyps were found to 
harbor HPV type 6, 11, or 16. Using the 
PCR, however, one polyp showed clear 
evidence of the presence of HPV-18- 
related DNA. In contrast, SBH failed 
to detect HPV-specifie signals in this 
tissue with any of the viral types used 
as probes, even on subsequent hybrid- 
ization. 


COMMENT 


The involvement of papillomavi- 
ruses.in laryngeal disease is important 
to understand, since the larynx is well 
known for its susceptibility to HPV 
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Fig 3.—Detection of human papillomavirus 
(HPV) using standard Southern blot hybridiza- 
tion. DNAs from laryngeal papilloma biopsy 
specimens were cleaved with Pst |, separated 
in an 0.8% agarose gel and hybridized to an 
HPV-11 probe. Two separate biopsy speci- 
mens from patient 7 are shown; HPV DNA was 
more abundant in the one in the first lane than 
in the one in the second lane. All of the 
fragments of HPV-6a were present in the one 
inthe second lane, as seen on longer exposure 
(not shown). Papilloma tissue from patient 13 
was not analyzed by PCR. Reference stan- 
dards of Pstl-cleaved recombinant HPV DNAs, 
mixed with aliquots of Pst |-cieaved human 
tonsil DNA, are on the right, and the sizes of 
HPV-6- and HPV-11-specific fragments are 
marked; kbp indicates kilobase pairs. 


infection. Knowledge concerning the 
association of HPVs with laryngeal 
diseases has been derived mostly using 
SBH. However, since SBH does not 
generally apply to formaldehyde- 
fixed, paraffin-embedded tissues avail- 
able in pathology departments, the in- 
volvement of HPV in laryngeal dis- 
eases using this technique is limited to 
prospectively collected specimens. 
Retrospective studies are not possible. 

To facilitate the understanding of 
HPV infection and its role in carcino- 
genesis of the larynx, we sought to im- 
prove on current methods of detection. 
Thus. we employed the PCR technique 
to evaluate the presence and type of 
HPV genetic information in the DNA 
from: stored paraffin blocks of human 
laryngeal tissue. The use of PCR to de- 
tect HPVs in paraffin-embedded tis- 
sues from other sources has been 
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latter method is only sensitive to ano 
estimated 25 copies of HPV per cell.* 
Cells that are not replicating virus 
would prove negative by in situ tech- 
niques. The sensitivity of PCR depends: 
not on the copy numbers of HPV per 
cell, but rather on the total amount of 
HPV DNA present. Thus, the PCR 
method described here ean detect a to- 


Correlatiorof Molecular Findings for Human Papillomavirus (HPV) Between Southern 
Biot Hybridization (SBH) and Polymerase Chain Reaction (PCR) 
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Patient No. Result 
2 HPV-6 
HPV-6 
HPV-6 
HPV-6 
HPV-6 


PCR 
Result 


HPV-6 
HPV-6 
HPV-6 
HPV-6 
HPV-6 
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Yes 
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Papilloma 


HPV-11 


HPV-11 Yes 





Papilloma 


HPV-11 


HPV-11 Yes 








Papilloma 


3 
5 
6 
7 
4 
4 
8 
9 


HPV-11 


HPV-11 Yes 





HPV-11 


HPV-11 Yes 





Negative 


Negative Yes 





Negative 


Negative 





Negative 


described.* Bolymerase chain reac- 
tion, an adaptation of the natural pro- 
cess whereby DNA replicates, is a re- 
cently developed molecular technique 
that permits synthetic amplification of 
regions of interest in DNA of complex 
samples (Fig 1). For example, in our 
. study, we-amolified HPV DNA from 
among all cellalar DNA sequences ex- 
` tracted from a dozen different laryn- 
geal tissues (Vig 2). The power of the 
PCR technique becomes obvious when 
one considers hat at, for instance, one 
copy per cell, an HPV genome would 
represent 0.092% of total cellular 
DNA. It is because of specific amplifi- 
cation of particular targeted regions 
that PCR cam distinguish among the 
genomes of HEY types 6, 11, 16, and 18. 
Its specificity thus similar to that of 
SBH. The results of our study clearly 
demonstrate that this PCR-based 
method specifeally detects the very 
same types of IPV as does SBH when 
-both techniques report the presence of 
HPV (Fig 2, battom, and Table). 

In addition, -he detection of HPV-18 
sequences by tae PCR method in a tis- 
sue specimen ‘that was found to be 
negative for HIV by SBH indicates an 
even greater sensitivity of PCR. The 
significance of this finding remains 
unclear, The patient involved was a 
59-year-old woman who: presented 
with hoarseness in March 1986. Clini- 
cal evaluation “evealed bilateral vocal 
cord polyps. Tae patient had no evi- 
< dence of any benign or malignant neo- 
plasms, ineluding those that might be 
= ¢aused by HP’. Biopsy specimens of 

the right and left vocal cords obtained 
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for histologic evaluation confirmed the 
presence of typical vocal cord polyps. 
No koilocytosis or other microscopic 
feature of HPV infection was found. 
She was treated using the carbon di- 
oxide laser. At 40 months of follow-up, 
her larynx was normal, without any 
clinical evidence of papilloma. 

Laryngeal polyps have previously 
been found to be negative for papillo- 
mavirus sequences, although two 
other patients who had polyps on the 
true vocal cords were found to harbor 
HPV-11a in their false cords, a finding 
that was interpreted to indicate the 
likelihood of latent infection.* The de- 
tection of HPV-18 in a head and neck 
specimen is particularly interesting in 
view of the fact that this type of HPV 
has rarely been reported in such tis- 
sues. Because hybridization of the 
HPV-18 type-specific probe to this 
PCR product was weak, this polyp may 
harbor an HPV that is related but not 
identical to HPV-18. In any case, this 
finding should alert us to the possibil- 
ity of HPV involvement, either etio- 
logically or as a passenger, in certain 
laryngeal polyps. Alternately, this 
finding may reflect latency either in 
the polyp itself or in adjacent normal 
epithelium also present in the. tissue 
section. Human papillomavirus la- 
tency in the larynx has been doc- 
umented.”* 

There are obviously certain types of 
studies for which the PCR would not be 
applicable. The technique does not al- 
low localization of viral sequences to 
specific cells, as does in situ hybridiza- 
tion. However, in the HPV system, the 
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tal of fewer than 100 copies of HPV"; as 
the HPV genomes can be concentrated 


in just a couple of cells or dispersed 
unevenly throughout millions of cells: 


Southern blot hybridization provides a 


additional information About the indi- 
vidual restriction fragnients present. 
However, SBH requires fresh tissue, 
and that fact alone preeludes its use 
for all but prospective stadies with in- © 
vestigators who have the capacity to 
collect and freeze tissue samples im- 
mediately after surgical excision. Fur- 


thermore, SBH is probably less sensi- _ | 
tive than PCR, as indicated both by one. 


of our results (the HPV-positive polyp) 
and other studies." 


The sensitivity, specificity, and ap- 


plicability of PCR to material stored in 
the pathology departmert suggests to 
us a wide range of app ications. We 


cific HPV types. This is obviously of 
use in clinical and epidemiologic 
studies. The PCR technique would.be 
useful for the study of diseases of low 
incidence such as inverted papillomas 
of the nose, for which the prospective 
collection of appropriate specimens. 
would require years. : 

Another rare disease, for which 
there is evidence of papillomavirus in- 
volvement, is verrucous carcinoma of a 
the larynx.’ On receiving this diagno- 
sis, the clinician is faced with organiz- 
ing a treatment plan: Polymerase 





chain reaction amplification can be oS 


applied to the formaldehyde-fixed tis- 
sue at this time to analyze HPV status 
on a retrospective basis. If viral ge- 
nomes are found, we believe that ra- 
diotherapy should not bé given unless 
the potential. consequences are fully 
explained to the patient? 

The PCR method should enable 
more detailed study of the relationship 
of HPVs to squamous cel! carcinomas 
and other disease states of various 


sites in the head and neck. The carci- i : 
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‘carcinomas is believed to be mediated 
through cofactors, including radiation. 
For example, it has been hypothesized 
< that HPV was etiologically involved in 
the development of squamous cell car- 
‘cinoma in patients who developed can- 
-cer of the larynx 6 to 22 years after 
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radiation therapy for laryngeal pap- 
illomas.**** The only way to approach 
such questions is through the use of 
archival materials, since radiation 
therapy is no longer employed for the 
treatment of laryngeal papillomas. 
The PCR technique opens the way to 
finding out whether these patients’ 
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loma Faciale 


; Comparisen of Different Treatment Modalities 


Scott M. Dinehart, MD; David J. Gross, MD; Charles M. Davis, MD; Arlene J. Herzberg, MD 


® Gtanuioma faciale ig an uncommon 
cutaneous: condition: characterized by 
..brownish-red macules, papules, nodules, 
~ and plaques. Separate areas of granuloma 
faciale: involving the nasal skin of a 32- 
year-old man were treated using electro- 
surgery, carbon dioxide laser, and derma- 
Brasion: Ali modalities provided good cos- 
md functional outcomes. The 
advantages and disadvantages of 
) are presented. 
gol Head Neck Surg. 
1990; 116:040-881) 






(qrsnsoma tact ig an uncommon 
cutaneous disorder character- 
ized by brownish-red macules, pap- 
ules, nodules, and plaques. It most 
commonly oceurs on the face and fre- 
quently is localized to the skin of the 
nose. Although the cause of granuloma 
faciale is unknown, there is evidence 
that it may represent a localized form 
of chronic hypersensitivity vasculitis.’ 

Numerous physical modalities have 
been suggested as treatment for this 
condition. These include the use of 
both the carbon dioxide (CO, and 
argon laser, surgical excision,’ derma- 
brasion, superficial ionizing radia- 
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tion,’ ultraviolet light and topical 
psoralen,® cryosurgery,’ and electro- 
desiccation.’ While studies concerning 
each modality have yielded satisfac- 
tory results, comparison studies are 
not available because of the rarity of 
the disease. To evaluate and compare 
the therapeutic effects of several phys- 
ical modalities in the treatment of 
granuloma faciale we present a patient 
in whom separate areas of granuloma 
faciale were treated using dermabra- 
sion, the CO, laser, and an electrosur- 
gical device. 


REPORT OF A CASE 


A 32-year-old man first noticed the onset 
of red-brown facial lesions on his nose and 
cheeks 10 years earlier. The lesions became 
more raised and nodular with time (Fig 1). 
Histologic examination confirmed the pres- 
ence of granuloma faciale (Fig 2). The 
patient was taking no medications and was 
otherwise in good health. Despite treat- 
ment with oral dapsone and intralesional 
and topical steroids, the lesions continued 
to enlarge. Because of unresponsiveness to 
medical management, surgical consulta- 
tion was obtained. After field block anes- 
thesia with 1% lidocaine and epinephrine 
1:100 000, a nodular area of granuloma fa- 
ciale located on the left nasal ala was 
treated with an electrosurgical machine 
using a diamond loop set with a combina- 
tion cut and coagulation current. An effort 
was made to create a partial thickness de- 
fect that would establish the normal con- 
tour of the nose. A nodular lesion on the 
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right ala was treated with a CO, laser in the 
continuous discharge mode: A power set- 
ting of 7 W with a spot size of 0.2 mm gave 
a power density of 23000 W/em*. Overlap- 


ping passes were made with the CO, laser 


over the unwanted tissue in an attempt to. 
vaporize tissue. The resultant char was in- 
termittently removed using cotton. swabs 
soaked in 3% hydrogen peroxide. Tissue 
was repeatedly vaporized until the created 
wound was even with the surrounding tis- 
sues. Finally, dermabrasion was used to re- 
move a slightly elevated lesion at the june- 
tion of the nasal tip and the left nasal 
bridge. A diamond fraze wheel was used 
and the end point of treatment was judged 
to be the fine frayed collagen present in the. 
upper reticular dermis. Approximately 15 
minutes each were needed to treat the 
dermabrasion and electrosurgically treated 
sites, while 45 minutes was needed to per- 
form the laser surgery. Immediately fol- 
lowing treatment (Fig 3) a sterile dressing 
consisting of a hydrocolloid: membrane was 
applied to all three surgical wounds. This 
was replaced after 24 hours by daily cleans- 
ing with 3% hydrogen peroxide followed by 
dressings of an antibiotic ointment and an 
adhesive bandage. 

On follow-up examination the dermabra- 
sion-treated nasal tip site had -healed 
within 2 weeks. The appearance of the pa- 
tient’s nose at 6 weeks (Fig 4) revealed 
complete healing of the alarlesions without 
discernible scar, residual granuloma fa- 
ciale, or hyperpigmentation. The side 
treated by CO, laser and the area treated 
with dermabrasion were more evenly tex- 
tured when compared with the side treated 
with the electrosurgical apparatus. There 
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Fig 1.—Nodular lesions of granuloma faciale 
are present before treatment on both nasal ala. 
A slightly raised lesion is located at the junction 
of the nasal tip and the left nasal bridge. Mac- 
ular lesions of granuloma faciale are seen on 
both cheeks. 


was no difference in healing time between 
the two alar lesions. The patient reported 
minimal pain postoperatively for all sites. 
He also noticed significantly more drainage 
from the alar lesions than the dermabraded 
area during the healing period. Follow-up 
at 1 year has detected several areas of 
recurrent granuloma faciale in both alar 
sites, which have necessitated touch-up 
treatments. Macular lesions of granuloma 
faciale located on each malar area have 
been well controlled with topical cortico- 
steroids. 


COMMENT 


Forty years ago granuloma faciale 
emerged as a separate clinical entity 
from a broad group of eosinophilic 
granulomas of the skin because of its 
characteristic morphology, anatomic 
location, and histopathologic appear- 
ance. Most lesions are soft or moder- 
ately firm papules, nodules, or plaques 
that are red-brown in color. The gen- 
eral health of the patient is usually 
unaffected. Histologic examination 
demonstrates a dense polymorphous 
cellular infiltrate involving the upper 
two thirds of the dermis. The cellular 
infiltrate consists of lymphocytes, 
plasma cells, eosinophils, and histio- 
cytes. A characteristic subepidermal 
grenz zone separates the infiltrate 
from the epidermis (Fig 2). 

Medical treatments suggested for 
use in granuloma faciale include gold 
and bismuth injections,’ oral col- 
chicine, isoniazid,’ corticosteroids 





itn ok n or kal 


Fig 2.—A dense mixed inflammatory cell infiltrate spares a zone beneath the epidermis and around 





a 





adnexal appendages (arrows). Neutrophils, nuclear fragments, and scant eosinophilic fbrinoid 
material are found around and obscuring small dermal vessels (open arrows). Eosinophils, slasma 
cells, and lymphocytes are found at the periphery of these foci (arrowheads). Inset, Asterisks in- 
dicate capillaries; N, neutrophils and nuclear debris; E, eosinophils; and P, plasma cells. 


Fig 3.—Immediate postoperative appearance 
of the treated areas. The left alar lesion was 
treated with an electrosurgery apparatus, the 
right alar lesion was treated using a carbon di- 
oxide laser and the nasal tip / bridge lesion was 
dermabraded. 


(topical, intralesional,’ and sys- 
temic’), potassium arsenite,’ testos- 
terone,* antimalarials,‘ and dapsone.’ 
Most medical therapies are variably 
successful and no controlled trials are 
available because of the rarity of the 
condition. When medical therapy is 
ineffective, surgical treatment using a 
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Fig 4.--Postoperative appearance of the 
treated areas at 6 weeks. 


number of physical modalities is often 
contemplated. 

Laser therapy is one of the rewer 
physical modalities suggested as treat- 
ment for a number of benign cutaneous 
conditions, including granuloma fa- 
ciale. The CO, laser uses an inv-sible 
beam of light located in the near- 
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infrared spectrum to nonselectively 
vaporize tissues with pinpoint preci- 
sion. Advantages over use of electro- 
‘surgical instruments -include less 


bleeding, less postoperative pain, in- 


-creased precision, and less subclinical 
spread of damage to tissue during 
surgery” Eleetrosurgery has advan- 
‘tages of being less expensive and more 
réadily available. Healing times are 

_ believed to be longer for the CO, laser- 
> produced wounds as compared with 
electrosurgical wounds. 

Our patient had similar, separate 
nodular nasal alar lesions of grahu- 
loma faciale treated using an electro- 
surgical machine and the CO, laser. A 

separate slightly elevated patch of 

- granuloma faciale located at the junc- 

tion of the nasal tip and left nasal 

bridge was treated using diamond 

-frase dermabrasion. All physical mo- 
dalities. provided good cosmetic and 
functional outcome. The side treated 
< by CO, laser and the area treated with 
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dermabrasion were more evenly tex- 
tured when compared with the side 
treated with the electrosurgical ma- 
chine. Healing time was similar be- 
tween the electrosurgical and the CO, 
laser sides, while the dermabrasion 
area healed much more quickly. Post- 
operative pain was minimal and did 
not differ significantly for each of the 
three areas. Bleeding, while minimal 
in all areas, was less with the CO, la- 
ser-treated side and most over the 
dermabraded area. The procedure per- 
formed with the CO, laser took more 
than twice as much time when com- 
pared with the dermabrasion and elec- 
trosurgical procedures. One-year fol- 
low-up of our patient has shown small 
amounts of granuloma faciale recur- 
ring in treated areas and we anticipate 
that yearly touch-up treatments will 
be needed. 

We conclude that careful selection of 
physical modalities to match the ana- 
tomic and physical characteristics of 
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various lesions of granuloma faciale- 
will give optimal results. Partial- 
thickness wounds of the alar groove. — 
and ala have been shown to heal with 


good results as long as the underlying ~~ © 
cartilaginous framework is intact!° -= 


The manner in which these wounds are 
ereated is probably less important 
than the anatomic location. Derma- 


brasion creates a partial-thickness .. : 
wound at the upper dermal layer ofthe. 


skin that generally heals without scar- 
ring. This modality seems best for an- 
atomic areas that are not favorable to 
second intention healing and best for- 
macular or slightly raised lesions of 
granuloma faciale. It has been noted 


previously by other investigators that a 


dermabrasion will not remove a nodule 
or dense plaque of granuloma faciale. 


Although not emphasized in previous. S 


studies, slow:recurrence of granuloma 
faciale in areas of previous treatment. 
may necessitate periodie touch-up pro~ 
cedures. 
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Persistent Stapedial Artery Supplying 


a Glomus Tympanicum Tumor 


Roseanne Boscia, MD; Robert D. Knox, MD; Warren Y. Adkins, MD; Richard C. Holgate, MD 


è Vascular anomalies of the middie ear 
are extremely rare. The most common 
anomaly is a persistent stapedial artery. 
This artery is important clinically because 
of the risk of profuse bleeding during mid- 
dle ear surgery. We describe a 26- year-old 
woman with a glomus tympanicum tumor. 
The blood supply to the tumor was from a 
persistent stapedial artery. A preoperative 
angiogram supported this finding by dem- 
onstrating a small vessel originating from 
the anterior branch of the middle 
meningeal artery as the major vascular 
supply to the tumor. To our knowledge, 
this is the first case report of a glomus 
tympanicum tumor vascularized by a per- 
sistent stapedial artery that was sug- 
gested by angiography and confirmed in- 
traoperatively. To better understand this 
anomaly, we review the embryological de- 
velopment of the stapedial artery and dis- 
cuss its clinical significance. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:852-854) 


V ascular anomalies of the middle 
ear are extremely rare. The most 
common vascular anomaly is a persis- 
tent stapedial artery, with an inci- 
dence of 1 in 5000 to 10 000 people.’ This 
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artery is important clinically because 
of the risk of sudden profuse bleeding 
developing during procedures involv- 
ing mobilization and instrumentation 
of the stapes. When fully developed, 
the stapedial artery has a dorsal 
branch that is incorporated into the 
anterior branch of the middle 
meningeal artery and a ventral branch 
whose common trunk becomes recog- 
nizable as the proximal stem of the 
middle meningeal artery. It is appar- 
ent that the stapedial artery takes an 
important part in the embryological 
development of the middle meningeal 
artery. To better understand this 
anomaly we will review the embryo- 
logical development of the stapedial 
artery and present the first docu- 
mented case report (to our knowledge) 
of a patient with a glomus tympanicum 
tumor vascularized by a persistent 
stapedial artery that was demon- 
strated angiographically and con- 
firmed intraoperatively. 


REPORT OF A CASE 


A 26-year-old woman presented with a 2- 
year history of pulsatile tinnitus and de- 
creased auditory acuity in her right ear. 
Physical examination revealed a bulging 
right posterior tympanic membrane. Her 
audiogram showed a 40-dB conductive 
hearing loss. A computed tomographic scan 
of the temporal bone (Fig 1) showed an ab- 
normal soft-tissue opacification in the right 
middle ear cavity and right mastoid air 
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cells. There was no evidence of an enhanc- 
ing tumor in the region of the jugular bulb 
or skull base. Arteriography was performed 
(Fig 2) and demonstrated a vascular blush 
supplied by a vessel originating from the 
right middle meningeal artery. Selective 
embolization of the proximal anterior 
branch of the middle meningeal artery was 
accomplished by injection with absorbable 
microfibrillar collagen (Avitene) and radio- 
paque contrast mixture. The patient under- 
went excision of a right glomus tympani- 
cum tumor through a combined transcanal- 
transmastoid approach. The tumor was 
found in the posterior superior quadrant of 
the mesotympanum surrounding all three 
ossicles. During tumor removal, a persis- 
tent stapedial artery was identified pene- 
trating the floor of the middle ear cavity, 
coursing through the tumor and the stape- 
dial obturator foramen. The blood supply to 
the tumor was derived from this artery. 


COMMENT 


The persistent stapedial artery is a 
primitive vessel, a branch of the inter- 
nal carotid artery that rarely persists 
into adulthood in humans. In other 
species, rodents for example, a stape- 
dial artery is present in all adults. 
When present, the artery enters the 
middle ear in the anteroinferior quad- 
rant through a narrow osseous 
channel. It perforates the floor of the 
tympanic cavity and passes over the 
promontory and through the crura of 
the stapes, close to the anterior crus, 
where it enters the facial canal 
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Fig 1.--Cormputed tomographic scan of right 
temporal bene obtained prior to angiography 
and embolization showing abnormal soft-tissue 
opacification in the middie ear cavity and mas- 
toid air celts. 





Fig 2.—Selective subtraction views of right 
caratid angiogram prior to embolization show- 
ing a vascular blush fed by a vessel originating 


from the middie meningeal artery (MM). 
Postembolization.. photographe (not shown) 
taken after selective emboliza‘ion of the MM 
demonstrated complete absence of tumor 
blush. ST indicates superficial temporal artery; 
T, tumor; PA, posterior auricuar artery, OA, 
occipital artery; EC, external carotid artery; IM, 
internal maxillary artery; AMM, anterior branch 
of MM; PHIM, posterior branch of MM; ADT, 
anterior deep temporal artery; and SA, stape- 
dial artery. 

















Fig 3.—-Diagrams showing the embryological stages of the stapedial artery in man (from Lie’). A 
through C, Normal development. D, Persistent stapedial artery similar to that in the present case. 
SO indicates supraorbital branch; MX, maxillary branch; MD, mandibular branch; SA, stapediai 
artery; HA, hyoid artery; IC, internal carotid artery; EC, external carotid artery; IM, internal max- 
illary artery; MM, middle meningeal artery; CT, caroticotympanic branch; and AMM, anterior MM. 


through a bony dehiscence. Distally it 
enters the cranial cavity and the mid- 
dle cranial fossa, and divides into 
branches to the dura, where it termi- 
nates into the middle meningeal 
artery. 

A persistent stapedial artery can be 
associated with other middle ear 
anomalies, most commonly involving 
the stapes and facial nerve. Rarely, it 
may be associated with absence of an 
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ipsilateral internal carotid artery. It 
may produce a conductive hearing def- 
icit by occupying the entire stapedial 
obturator foramen, causing partial or 
complete fixation of the stapes.’ It is 
postulated that a persistent stapedial 
artery could cause some types of tinni- 
tus; however, to our knowledge, no 
cases have been documented.’ The sta- 
pedial artery may be persistent in tri- 
somy 13 and 15 syndromes,*’ along 
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with other anomalies of the middle ear 
structures derived from the second 
branchial arch, including the stapes, 
the incudostapedial joint, and an ab- 
normal course of a partially dehiscent 
facial nerve. A persistent stapedial ar- 
tery has also been reported in isolated 
cases of Paget’s disease, in otosclero- 
sis, and in thalidomide deformities. 
Padget’ published a monumental ar- 
ticle in 1948 based on graphic recon- 
struction of human embryos that clar- 
ified previous interpretations of the 
development of the cranial arteries. 
During development, the first and sec- 
ond embryonic arch arteries degener- 
ate, probably before the third and 
more caudally placed arteries are fully 
formed. The dorsal segment of the sec- 
ond arch artery persists for a short 
time during fetal life as the stapedial 
artery. This artery passes through a 
mass of mesoderm that later chondri- 
fies and ossifies as the stapes. The sta- 
.. pedial artery usually degenerates by 
“the third month of fetal life. The third 
arch artery becomes the proximal part 
-of the internal carotid artery. 
|o At the height of its development, the 
‘gtapedial artery has two major divi- 
¿sions (Fig 3). Immediately beyond the 
stapes, the dorsal division (supraorbit- 
al) passes cranially to the supraorbital 
region in company with the oph- 
thalmiec branch of the fifth nerve, and 
the ventral division (maxillomandibu- 
lar) gives off two branches in associa- 
tion with the maxillary and mandibu- 
lar roots of this nerve. Proximally, the 
hyoid artery originates from the in- 
ternal carotid artery and forms the 
proximal stapedial stem, which invo- 
lutes and is retained only as the carot- 















1: Schuknecht HF. Gavin Livingstone Memo- 
rial Lecture: anatomical variants and anomalies 
of surgical significance. J Laryngol Otol. 1971; 
~Q5:1238-1241, 

2. Steffen T. Vascular anomalies of the middle 
ear. Laryngoscope. 1968;78:171-197. 

..” 3. Altman F. Anomalies of the internal carotid 
„artery and its branches: their embryologie and 
<< comparitive anatomical significance: report of a 
new ease of persistent stapedial artery in man. 

` Laryngoscope. 1947:57:313-339, 








icotympanie branch of the internal ca- 
rotid artery. The ultimate area of in- 
volution and interruption of the 
stapedial artery occurs not at the ca- 
rotid artery but at the stapes. 

The supraorbital division undergoes 
anastomosis with the ophthalmic ar- 
tery and is incorporated into the ante- 
rior branch of the middle meningeal 
artery as the stem of the supraorbital 
division involutes. This anterior mid- 
dle meningeal artery branch may 
anastomose with the ophthalmic ar- 
tery or, as a definite anomaly, give or- 
igin to the lacrimal and other orbital 
arteries.’ In a similar manner, the ex- 
ternal carotid artery, through its in- 
ternal maxillary branch, undergoes 
anastomosis with the maxillomandib- 
ular division of the stapedial artery at 
its common trunk to form the first part 
of the middle meningeal artery. As 
discussed, the second part of the mid- 
dle meningeal artery represents the 
proximal part of the supraorbital divi- 
sion of the stapedial artery. Following 
these developments, the stem of the 
stapedial artery is interrupted at the 
stapes just distal to the original hyoid 
artery, which remains as the small ca- 
roticotympanic branch of the internal 
carotid artery. The remnant of the 
stapedial stem is the superior tym- 
panic branch of the middle meningeal 
artery. 


CONCLUSIONS 


To our knowledge, this is the first 
case report of a patient with a glomus 
tympanicum tumor vascularized by a 
persistent stapedial artery that was 
demonstrated angiographically and 
confirmed intraoperatively. The major 
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vascular supply to the glomus tym- 
panicum tumor in this case was via a 
small vessel originating from the an- 
terior branch of the middle meningeal 
artery. This finding supports the pres- 
ence of a persistent stapedial artery 
based on embryological review of the 
development of the cranial arteries’; 
however, it does not conclusively prove 
its existence. At the time of operation, 
a persistent stapedial artery was 
found coursing through the stapedial 
obturator foramen in a manner simi- 
lar to that described by Steffen. 

Typically, the vascular supply to 
glomus tympanicum tumors arises 
from vessels overlying the promon- 
tory. In most cases bleeding is not a 
major problem during surgical re- 
moval, and it is not necessary to per- 
form selective preoperative emboliza- 
tion of feeder vessels, thereby avoiding 
risks associated with embolization 
procedures. In this particular case, 
however, the major blood supply was 
the stapedial artery. Surgical control 
of bleeding at the level of the stapes 
and oval window is technically more 
difficult and associated with higher 
risk of injury to surrounding struc- 
tures. Since angiography suggested 
the presence of a stapedial artery, we 
elected to perform selective arterial 
embolization preoperatively, with ex- 
cellent results. 

Vascular anomalies of the middle 
ear are rare. Among these, the mostly 
common known is the persistent sta- 
pedial artery. To better understand 
this anomaly, we have reviewed the 
embryological development of the sta- 
pedial artery and have discussed its 
clinical significance as well. 
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Extramedullary Plasmacytoma of the Thyroid 
| Associated With a Serum 
Monoclonal Gammopathy 
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© Extramedullary plasmacytoma is a 
malignant cell dyscrasia that is 
most commonly found in the head and 
neck, Progression to disseminated dis- 
ease in the form of multiple myeloma 
occurs in 17% ta 32% of cases. Herein, we 





a describe a patient with extramedullary 







the thyroid ‘gland in 
onoclonal gammopathy 





the primary. Pa rare, this diagnosis 
should be considered in-patients present- 
ing with obstructive thyromegaly and au- 
toimmune thyroiditis. 

(Arch Otelaryngol Head Neck Surg. 
1990; 116:855-859) 


E xtramedullary © plasmacytoma 
(EMP) is a rare soft-tissue 
plasma cell malignancy chiefly con- 
fined to the head and neck. While most 
- of these lesions are isolatec at the time 
of diagnosis, some are found in con- 
junction with multiple myeloma. Close 
meticulous follow-up is essential as 
17% to 32% of patients will develop a 
disseminated plasms cell. dyscrasia.' 
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Plasmacytomas are most commonly a 
lesion of the nasal cavity, paranasal 
sinuses, and nasopharynx. Typically, 
they are found in older individuals, af- 
fecting men approximately four times 
as frequently as women. There have 
been 39 cases previously reported in 
the literature, where the primary le- 
sion was found to be in the thyroid 
gland. We now describe a case of EMP 
in an immunocompetent woman aris- 
ing in the thyroid associated with a 
serum monoclonal gammopathy as 
well as antithyroid antibodies. 


REPORT OF A CASE 


A %6-year-old white woman presented 
initially with a chief complaint of an en- 
larging neck mass. Thyromegaly was first 
noted approximately 1 year earlier and was 
treated with levothyroxine sodium (Syn- 
throid, 0.125 mg/d). The medication was 
discontinued approximately 3 months prior 
to admission, with subsequent rapid en- 
largement of the thyroid gland. She pre- 
sented to this hospital complaining of pres- 
sure in the neck and dyspnea on exertion. 

Results of an examination, at the time of 
presentation, were significant for thyrome- 
galy with her gland extending approxi- 
mately from the anterior border of the tra- 
pezius muscle on one side to the anterior 
border of the contralateral trapezius (Fig 
1). The mass was firm, nonmobile, and did 
not appear to be fixed to the skin. 

Thyroid function studies were consistent 


with a hypofunctioning state: thyroxine [T]. 
= 3.2 mg% [5.2:10.9}; triiodothyromine [T]: 
resin uptake, 0.68 (0.7 to 1.3%; free thyroid 
index, 2.0[5.2-10.9}; and thyrcid stimulating 
hormone, > 50 IU/mL [< &0 [U/mL]. A 
computed tomographic ‘scam revealed «a 
large thyroid lesion associated with medi- 
astinal adenopathy and bilateral neck ade- 
nopathy. The mass compressed the trachea 

cireumferentially (Fig 2). “a 

Treatment with levothyroxine sodium: 
(0.125 mg/d) was continued, and the patient 
was taken to the operating room where she 
underwent a subtotal thyrwidectomy. At 
the time of her surgery, the mass was 
adherent to, and wrapped around, the tra- 
chea. In addition, both recurrent laryngeal 
nerves were trapped within the tumor 
(Fig 3). 

Two hundred grams of thyroid. tissue 
were removed. Both lobes were encapsu- 
lated, lobulated, firm, and hemorrhagic. A 
cut section revealed tan tissue with focal 
areas of hemorrhage, fibrosis, and necrosis 
(Fig 4). Microscopic examingtion showed a 
diffuse replacement of nearly all thyroid 
tissue by mature, well-differentiated 
plasma cells with pyknotic nuclei or coarse 
chromatin clumping within the nucleus re- 
sulting in a “cartwheel” pattern (ie, het- 
erochromatin aggregates adjacent. to the 
nuclear membrane) (Fig 5). 

Intravascular and extracapsular: inva- 
sion was noted. The immanoperoxidase 
stains for immunoglobulins: utilized. both : 
frozen and paraflin-embedded tissue. The 
majority of plasma cells stained positively 
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Fig 1.—Patient with thyromegaly and cervical 
adenopathy. 


for IgG and « light chains (Fig 6); and were 
negative for IgA, IgM, and A light chains. 

Ultrastructurally, the plasma cells were 
round to oval, with abundant concentrically 
arranged lamellar rough endoplasmic re- 
ticulum and a prominent golgi apparatus 
(Fig 7). The eecentrically located nuclei 
demonstrated a cartwheel pattern (ie, het- 
erochromatin aggregates adjacent to the 
nuclear membrane). Russell bodies (elec- 
tron-dense structures that represent pro- 
teinaceous secretions by plasma cells) were 
noted within dilated cisternae of rough en- 
doplasmic reticulum (Fig 8). 

Her postoperative course was compli- 
cated by a temporary left true vocal cord 
paresis and persistent hypothyroidism (the 
patient was currently maintained on 0.15 
mg of levothyroxine sodium a day). Serum 
protein electrophoresis revealed an IgG 
monoclonal gammopathy (2.18 g/dL). Urine 
protein electrophoresis was consistent with 
a possible paraprotein in the gamma re- 
gion. Bone marrow biopsy and aspirate 
were within normal limits (plasma cells 
comprising <2% of the specimen). A skel- 
etal survey revealed no osseous lesions. 
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Fig 2.--Computed tomographic scan showing thyroid enlargement as well as regional adenopa- 


thy. Note tracheal compression. 


Antithyroglobulin and antimicrosomal an- 
tibodies were elevated at titers of 102-, 400-, 
and 400-fold, respectively. She subse- 
quently was treated with external beam ir- 
radiation (50 Gy) to the neck and upper 
mediastinum. Quantitative immunoglobu- 
lins 3 months postoperatively showed an 
IgG level of 1490 mg/dL (nermal, 1105 + 
236 mg/dL). Serum protein electrophoresis 
showed a gamma globulin fraction of 1.38 
g/dL. Examination 20 months postopera- 
tively revealed no evidence of disease. 


COMMENT 


Plasma cell lesions of the head and 
neck include plasma cell granuloma, 
multiple myeloma, EMP, and solitary 
plasmacytoma of bone. While plasma 
cell granuloma is thought to be inflam- 
matory in origin, the remaining le- 
sions are neoplastic. A useful scheme 
has been proposed to understand the 
plasmacytic dyscrasias as manifesta- 
tions of a spectrum of disease.’ Specif- 
ically, all are united by a single patho- 
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Fig 3.—-Enlarged thyroid tissue. The hemostat 
identifies the recurrent laryngeal nerve. 
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Fig 5.—Histologic section showing thyroid tissue totally replaced by 
many mature plasma cells with a ‘‘cartwheel’’ chromatin pattern. Occa- 
sional immature plasma cells with a fine chromatin pattern, distinctive 
nuclei, and a high nuclear to cytoplasmic ratio are pictured (thin arrows). 
A paranuclear hof is shown at center (thick arrow) (hematoxylin-eosin, 
x 160). 

Fig 7.—Electron micrograph demonstrating a mature plasma cell with 
an eccentrically located nucleus and a cartwheel chromatin pattern, 
abundant concentrically arranged rough endoplasmic reticulum (arrow), 
and a prominent Golgi apparatus (arrowheads) (uranyl acetate-lead 
citrate, x15300). 
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Fig 4.-—Left thyroid lobe demonstrating encap- 
sulated surface and central cut surface show- 
ing lobulated tan tissue with ‘ocal hemorrhage 
(arrow). 


Fig 6.-~-Immunoperoxidase stain for x light chain showing dark cyto- 
plasmic staining, including most of the plasma cells (paraffin section; 
avidin-biotin complex method, x 160). 


Fig 8.—-Electron micrograph demonstrating plasma cells with numerous 
electron-dense round Russell bodies (arrows) located within dilated cis- 
ternae of rough endoplasmic reticulum (uranyl acetate-lead citrate, 
x 12.000). 
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Table 1.—-Correlation of Treatment of Extramedullary Plasmacytoma of the Head and 
Neck With Outcome * 





No. (%) 
_metenmemennmenemenanceneenietennannntet Nuenen, 





























* Based on analysis of data on 219 patients in 14 series. NED indicates no evidence of disease; DOD, dead 


ot disease. 


Treatment No. of Patients NED DOD Recurrence 
Radiation 126 70 (55) 35 (28) 21 (17) 
Surgery 54 29 (54) 11 (20) 14 (26) 
Radiation and surgery 39 15 (38.5) 15 (38.5) 4 (23) 








Table 2.—Clinical Features of Extramedullary Plasmacytoma of the Thyroid* 


Parameter Measured 


Reported Findings 





Sex 
Male 


49% (21/43) 





Female 


51% (22/43) 





Age (range), y 
Mean, y 


37-82 
58.5 





Cervical 
Regional adenopathy 


43% (9/21) 





Serum M protein 


33.3% (10/30) 





Urine paraprotein 


11% (2/18) 





Antithyroid antibodies 


83% (24/38) 





Scintigraphy (thyroid) 
Hot 


1B% (2/11) 





Cold 


82% (9/11) 





Thyroid functions 
Normal 


53% (9/17) 





Hypothyroid 


47% (8/17) 


Extrathyroid extension 50% (7/14) 


Bone marrow 
Plasma cells 


Normal 


Primary treatment 
Surgery alone 


0% (0/23) 
100% (23/23) 





Surgery plus radiation therapy 





Surgery plus radiation therapy plus chemotherapy 





lodine 131 plus radiation therapy 





Outcome 
Reccurrence 


12% (6/43) 





Multiple myeloma 
DOD 


5% (2/41) 





DIC 


12% (5/41) 





NED 


: * Numbers in parentheses indicate summary data of cases in the literature. DOD indicates dead of disease; 
"DIC, dead of intercurrent disease; and NED, no evidence of disease. 


logic change; ie, an abnormal prolifer- 
-ation of plasma cells derived from 
progenitor cells in or outside the bone 
marrow. 
-= Extramedullary plasmacytoma is a 
plasma cell neoplasm of soft tissues 
found primarily in the head and neck, 
most.commonly in the upper respira- 
tory passages. Ninety-five percent of 
those. afflicted are greater than 40 
years old, with a peak age incidence in 
the seventh decade. It is roughly three 
to four times more common among 





73% (30/41) 


men. Symptoms are typically related 
to the site of the lesion and in decreas- 
ing order of frequency are: a soft- 
tissue mass or swelling (80% ), airway 
obstruction (35% ), epistaxis (35% ), tu- 
mor-associated local pain (20% ), prop- 
tosis (15% ), nasal discharge (10% ), re- 
gional adenopathy (10%), and cranial 
nerve palsy (10%). Only 10% involve 
multiple soft-tissue sites at diagnosis. 

The work-up should focus on identi- 
fying other lesions and establishing 
the presence or absence of systemic 
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disease, ie, multiple myeloma. Routine 
tests include complete blood cell count, 
bone. marrow biopsy, serum protein 
electrophoresis, urine protein electro- 
phoresis, and a skeletal survey. Prog- 
nostic features are debated and in- 
elude the extent of the primary tumor, 
regional lymphadenopathy, local bone 
destruction, and persistence following 
initial treatment (with either irradia- 
tion or surgery). Survival is not 
thought to be related te the histo- 
pathologic findings of the primary le- 
sion. 

Local persistence/recurrence is a 
feature in approximately 10% to 15% 
of cases, and is associated with mini- 
mal morbidity. Death is nearly always 
from systemic spread and occurs in 
approximately 85% to 50%, usually 
within 2 years, with a 31% to 75% 
5-year survival? 

Treatment has consisted of irradia- 
tion, surgery, or both. Reviewing avail- 
able data on 219 patients in 14 pub- 
lished series, no single modality 
emerged as being preferable (Table 1). 
There was no significant difference be- 
tween irradiation and surgery as the 
primary treatment modality. The in- 
creased mortality in those patients 
treated with both irradiation and sur- 
gery most likely reflects their in- 
creased tumor burden compared with 
those patients treated with a single 
modality. 

Extramedullary plasmacytoma of 
the thyroid gland has a number of dis- 
tinguishing features. Reviewing the 39 
previously reported cases (in addition 
to our patient), the following features 
emerge (Table 2).3*? There is no gender 
preference with the disease afflicting 
men and women equally. The ages of 
the patients range from 37 to 82 years, 
with a mean of 58.5 years. Regional 
lymph nodes were involved in 43% of 
the cases, with no impact on prognosis. 
A serum monoclonal protein was de- 
tected in 33% (most commonly, IgG) 
at diagnosis; most resolving a few 
months after treatment of the primary 
lesion. A paraprotein was detected in 
the urine of 11% of those tested. Thy- 
roid scintigraphy revealed a cold nod- 
ule of the gland in 9 (82%) of the 11 
cases where it was obtained. Thyroid 
function studies were available in 17 
patients; roughly half of whom were 
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euthyroid and the remainder hypothy- 
roid at the time of initial presentation. 
A bone marrow biopsy/aspirate was 
normal in all 28 patients where it was 
: performed (plasma cells, <10% ). 
Concurrent chronie lymphocytic 
thyroiditis (Hashimoto's disease) was 
detected in 63% of the cases suggesting 
an autoimmune association for ex- 
tramedullary plasmacytema confined 
‘to the thyroid gland. Thisrelationship 
with lymphocytic thyroiditis has also 
been noted in primary thyroid 
lymphoma.“ 
Nearly all of the patients (98% ) were 
treated with some form of surgery 
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(either total thyroidectomy, subtotal 
thyroidectomy, or hemithyroidecto- 
my). Forty percent underwent surgery 
alone, 44% surgery plus irradiation, 
14% surgery with both irradiation and 
chemotherapy, and one patient was 
treated primarily with iodine 131 plus 
irradiation. No significant difference 
was found between the form of initial 
therapy and outcome. Six patients ex- 
perienced a local recurrence that was 
successfully managed in four patients 
with irradiation. Multiple myeloma 
was the cause of death in two patients. 
In an additional two cases, multiple 
myeloma was implicated although not 
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risks in patients with chronic ‘ymphocytic thy- 
roiditis. N Engl. J Med. 1986;312:601-604, 

34. Burke JS, Butler JJ, Puller LM. Malignant 
lymphomas of the thyroid. Canser. 1977;39:1587- 
1602. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 


Thomas M. Andrews, MD, Charles M. Myers HI, MD, Cincinnati, Ohio 


An 11-year-old girl presented with a 

< history of a previous admission for 
‘Streptococcus pneumoniae bacteremia 
presumably secondary to a right-sided 
pansinusitis (Fig 1). A computed to- 
mographic scan demonstrated a bony 
<- mass in the right ethmoidal sinus ex- 
panding into the maxillary sinus and 
impinging on the lamina papyracea 


without evidence of destruction (Fig 
2). Examination at the initial evalua- 
tion revealed an intercanthal distance 
of 38 mm, a mild headache, and prop- 
tosis of the right eye. 

A bone scan demonstrated increased 
uptake in the medial aspect of the right 
orbit and ethmoidal sinus, consistent 
with an osteoclastic lesion. 


PATHOLOGIC QUIZ CASE 2 


The patient was taken to the operat- 
ing room, where a lateral rhinotomy 
and an external ethmoidectomy re- 
vealed a blue-gray mass, which was 
completely excised. Figure 3 is a rep- 
resentative photomicrograph ef the 
lesion. 

What is your diagnosis? 


Diane Radkowski, MD, Gerard Domanowski, MD, Boston, Mass 


A 42-year-old married man without 
a significant medical history initially 


. presented to the otolaryngology clinic 


complaining of a 3-month history of a 
progressively enlarging right facial 
mass. He also described progressive 
right aural fullness. There was no his- 

“tory of trauma, and the patient denied 
-> fever, chills, or other constitutional 
“symptoms. 
On physical examination, the pa- 


tient was observed to be a healthy-ap- 
pearing white man. A 3 X 3-cm non- 
tender, firm mass was noted in the 
preauricular area on the right side. A 
smaller 2 X 2-cm mass was noted in 
the tail of the parotid gland on the 
same side. An asymptomatic 2 X 2-cm 
mass was also noted in the tail of the 
parotid gland on the opposite side. The 
right external auditory canal was par- 
tially obstructed secondary to extrin- 
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sic compression by the preauricular 
mass, and trismus was noted to 3 cm. 
The patient was also found to have 
multiple small, bilateral cervical nodes 
measuring less than 1 X f cm. A con- 
trast computed tomographic scan was 
obtained (Fig 1), and the patient was 
taken to the operating room. 
What is your diagnosis? 


Resident's Page 


PATHOLOGIC QUIZ CASE 1 





Figure 1, Figure 2. 





Figure 3. 


PATHOLOGIC QUIZ CASE 2 





Figure 3. 
Figure 2. Figure 4. 


ea 


Figure 1. 
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Pathologie Diagnosis: Transitional 
(psammomatous) meningioma of the 
ethmoidal sinus. 

Primary ectopic meningiomas are 
. rare. Thirty cases of ectopic paranasal 
=~ sinus meningiomas have been reported 
in the literature: 9 in the ethmoidal si- 
nus, 8 in the frontal sinus, 6 in the 
maxillary sinus, 2 in the sphenoidal si- 
nus, and 5 in more than one sinus. The 
most common site of ectopic meningi- 
oma is the orbit and optic nerve.’ 

Common clinical features include 
nasal obstruction, exophthalmos, and 
© epistaxis. Females are predominantly 
affected. Forty-three percent of pa- 
_ tients are younger than 20 years, with 
<a mean age at diagnosis of 31 years. 
‘` Radiographically, meningiomas dem- 
i onstrate sclerosis or hyperostosis of 
neighboring bone, bony destruction, 
abnormal vascularity, and tumor 
¢alcification.!” 

"The pathogenesis of meningiomas is 
uncertain, although several theories 
have been presented. They are thought 
~ to be derived from cap cells of arach- 





















© Pathologic Diagnosis: Acquired im- 
- munodeficiency syndrome-related pa- 
-rotid lymphadenopathy. 
= Persistent generalized lymphaden- 
opathy is a well-documented and ac- 
--eepted companion to human immuno- 
deficiency virus (HIV) seropositivity 
and often precedes the development of 
> acquired immunodeficiency syndrome 
“(AIDS)-related opportunistic infec- 
tions and neoplasms. Salivary glands 
“are now appearing as possible initial 
foci of these lymphadenopathies in the 
= HIV-positive patient.! 
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Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


noid villi, Ectopic meningiomas may 
be due to pinched-off embryonal arach- 
noid rests, derived from ectopic pac- 
chionian bodies,‘ or arise from mul- 
tipotential mesenchymal cells.’ Clini- 
cal evidence supports pathogenesis 
from arachnoid rests left behind near 
developmental lines of fusion. 

Russel and Rubinstein’ outlined four 
major variants: (1) syncytial meningi- 
omas (10%), which demonstrate 
sheets of polygonal cells; (2) transi- 
tional meningiomas (75% ), with vari- 
able numbers of psammoma bodies 
and a whorling pattern (also known as 
psammomatous meningiomas); (3) 
fibroblastic meningiomas (10% ), dem- 
onstrating bands of collagen and gen- 
erally less cellularity; and (4) angio- 
blastie meningiomas (5%), which are 
very cellular with a rich vascular stro- 
ma. 

Surgical excision is the treatment of 
choice. Usual paranasal sinus ap- 
proaches may have to be combined 
with intracranial techniques to 
achieve total tumor extirpation. A 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


Normally, salivary glands are asso- 
ciated with 5 to 10 lymph nodes. In the 
parotid gland, these lymph nodes lie 
within the parotid capsule. Embryo- 
logically, this anatomic association 
arises because of the relatively late 
development of the parotid capsule. 
The lymphoid tissue therefore be- 
comes incorporated into the gland. In 
contrast, the capsules of the subman- 
dibular and sublingual glands develop 
at an earlier stage, and the associated 
lymph nodes are found outside the 
glands. As with lymphoid tissue else- 
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transbasal approach has recently been 
described.' 

Meningiomas usually exhibit benign 
behavior. However, they do occasion- 
ally invade adjacent bone and fibrous 
tissue and may act in a more malig- 
nant fashion with rare metastases. 
Ho,’ however, reports that patients 
with meningiomas of the paranasal si- 
nuses usually have a good prognosis. 
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where in the body, these nodes become 
possible primary targets for opportu- 
nistic, viral, and neoplastic AIDS-re- 
lated processes. 

Clinically, the enlarged salivary 
glands are painless, and the patient is 
often without other manifestations of 
the AIDS-related complex. Follow-up 
of these patients, however, invariably 
reveals the subsequent development of 
amore “full-blown” AIDS picture. De- 
spite surgical resection, the salivary. 
gland lymphadenopathy often recurs? 

Histologically, the parotid gland le- 
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sion of AIDS demonstrates enlarged 

-intraparotid ymph nodes with follicu- 
lar hyperplesia, dilated ducts, and 
sloughing of seratin debris with loose 

da in the lumen (Fig 2).!2 

8, the proliferation of 
the squamous duet lining will actually 
obliterate the entire lumen. In other 
areas, there ix a cystic dilatation of the 
ducts now lined with stratified 
squamous epithelium: The walls of 
these cysts ceutain a rich lymphohis- 
tiocytic infiltrated Fig 3)? 

- Regions oœ squamous epithelium 
surrounded by lymphocytes are occa- 
sionally fowsd. These areas of 

squamous. mè aplasia presumably of 
ductal origin contain eosinophilic ma- 

-terial and resembie the benign epimy- 
oepithelial legior seen in Sjégren’s 
syndrome (Fg 4). The epithelial is- 
lands in the latter, however, are de- 
rived from basal myoepithelium and 
are not ductal in origin. 

Of particular importance is the risk 
of non-Hodgkin’s: lymphoma develop- 
ing in the salixary gland lymphoid tis- 
sue. Of all primary extranodal malig- 
nant lymphomas, 5% develop in the 
intraparotid ymph nodes.' In the pa- 
tient with “TDS, these lymphomas 
may represent malignant transforma- 
tion of the benign lymphepithelial 
cysts more wommonly encountered? 
The malignas: lymphomas of the pa- 
rotid gland and the other salivary 

































glands exhibit the same histologic and 
clinical characteristics as those aris- 
ing elsewhere. 

Interest in a noninvasive means of 
identifying these AIDS-related benign 
lymphoepithelial cysts has prompted 
closer evaluation of specific radio- 
graphic findings. Computed tomo- 
graphic scans were obtained on a- 
symptomatic high-risk patients at 
New York (NY) Hospital with clini- 
cally evident parotid lesions. The scan 
revealed multiple intraparotid masses 
in more than 80% of the patients 
scanned. Of these, 75% showed bilat- 
eral involvement despite a clinical as- 
sessment of unilateral, solitary masses 
in all but approximately 10% of the 
patients examined. The parotid 
masses had a homogeneous, cystic ap- 
pearance with a well-cireumscribed 
minimally enhancing rim. The cysts 
were predominantly in the superficial 
portion of the gland. While the etiol- 
ogy of the cysts is not clear, their mul- 
tiplicity and bilaterality make them 
unique in the possible diagnostic op- 
tions for parotid cystic lesions (such as 
retention cysts, first branchial cleft 
cysts, or benign lymphoepithelial cysts 
not associated with AIDS). While 
these lesions appear to most closely 
resemble Warthin’s tumors, the pres- 
ence of cervical adenopathy in 18 of 
18 patients studied excludes this 
diagnosis.’ 





Patients presenting to the otolaryn- 
gologist with an asymptomatic parotid. 
mass who are HIV positive or in a 
high-risk group should uniformly be 
evaluated with a computed tomo- 
graphic sean prior to arly surgical pro- 
cedure. If radiographie studies re- 
vealed multiple, bilateral cystic lesions 
with diffuse cervical adenopathy, sur- 
gery may be avoided. In the face of a 
near pathognomonic radiographic 
finding, tissue diagnosis is not imper- 
ative, and the possible risks of surgery 
may be avoided. 

The patient subsequently stated: 
that he lived a bisexual life-style, and 
he tested positive for HIV following 
review of his operative pathologic 
findings. 
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1988;168:439-441, . 
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Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 

tie ARCHIVES commenting on cases presentéd. Quiz cases should follow the patterns established and must be sub- 

_ mitted in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
> labeled, especially in the case of histopathology of the ear. Illustrations must be submitted os positive color trans- 
i parencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies, Transpar- 
© -eneles should be carefully packaged in a separate container. Please do not submit glass-mowated transparencies or 
_ tke actual glass histology slides. Material for the Resident's Page should be mailed to the Chief Editor. 
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Letters to the Editor 


latrogenic Retropharyngeal 
Emphysema 


To the Editor.—I am writing this let- 
ter concerning the article by Breznick 
and Saporito’ on “Iatrogenic Retro- 
pharyngeal Emphysema With Im- 
pending Airway Obstruction.” There 
is a very simple method of eliminating 
air in tissue. 

Of course, air is 80% nitrogen. Ni- 
trogen is inert. Oxygen is picked up by 
the bloodstream very rapidly, and the 
nitrogen remains a problem. Nature 
abhors spaces and will then begin to 
fill those spaces with tissue fluids that 
can become infected quite rapidly. Al- 
though nitrogen is inert, it can be 
eliminated fairly rapidly. This treat- 
ment was not mentioned under the 
“Management Aspects” section of the 
article. 

Because nitrogen is inert, the only 
way to eliminate nitrogen is to create 
as large a partial pressure difference 
between the nitrogen in the tissue and 
the nitrogen in the blood. Then, ac- 
cording to the general gas laws, the 
nitrogen gas will flow to the area of 


News and Comment 


Head and Neck Surgery 1990.—-Dart- 
mouth-Hitchcock Medical Center, Sec- 
tion of Otolaryngology/Audiology, 
will present a program on recent ad- 
vances in head and neck surgery, fea- 
turing a national faculty. The program 
will be held October 4 through 6, 1990, 
in the Hanover Inn at Dartmouth Col- 
lege, Hanover, NH. Adequate time will 
be allowed for discussion and relax- 
ation in addition to lecture sections. 
For further information, contact 
Karen Griswold, Planning and Pro- 
duction Coordinator, Office of Continu- 
ing Education in the Health Sciences, 
Dartmouth-Hitchcock Medical Center, 
Hanover, NH 03756; (603) 646-5744. 


Harvard Medical School Announces 
Postgraduate Course.—From October 1 
through 5, 1990, Harvard Medical 
School, Boston, Mass, will offer a post- 
graduate course on current concepts in 
neuroradiology, head and neck radiol- 
ogy, and the neurologic utility of mag- 
netic resonance imaging. This course, 
which will be held at The Lafayette 


lower concentration. 

Management requires the washing 
of the nitrogen out of the blood. This 
means that the patient has to be kept 
in a tent of oxygen of as high a per- 
centage as possible to create that great 
partial pressure difference. On day 
eight the patient discussed in the arti- 
cle underwent a computed tomo- 
graphic scan that showed emphysema. 
Usually it washes out overnight if high 
oxygen levels can be maintained. 

This is an interesting treatment. It 
has an interesting theoretic rationale, 
and does work on a practical basis. 

YALE J. Berry, MD 
Boston, Mass 


1. Breznick DA, Saporito JL. Iatrogenic retro- 
pharyngeal emphysema with impending airway 
obstruction. Arch Otolaryngol Head Neck Surg. 
1989;115:1367-1372. 


In Reply—Dr Berry’s consideration is 
supported physiologically. Air cavities 
within the body tend to decrease in size 
and ultimately disappear. During air 
breathing, the transfer of gases from a 


Hotel, Boston, will offer 40 hours of 
Category 1 credit. For further infor- 
mation, contact Department of Con- 
tinuing Medical Education, Harvard 
Medical School, Boston, MA 028114. 


American Auditory Society Announces 
Annual Meeting.—The 17th annual 
meeting of the American Auditory So- 
ciety will be held on November 15, 1990, 
in Seattle, Wash. For further informa- 
tion, contact Robert A. Dobie, MD, 
Chair, American Auditory Society 
Program Committee, Otolaryngology- 
Head and Neck Surgery, University of 
Washington RL-30, Seattle, WA 98195. 


Endoscopic Sinus Surgery.—The Of- 
fice of Continuing Medical Education 
of the University of Michigan Medical 
School, Ann Arbor, is sponsoring an 
upcoming conference entitled “Endo- 
scopic Sinus Surgery.” This course, 
which will be held on August 17 and 18, 
1990, at the Towsley Center, Univer- 
sity of Michigan, Ann Arbor, is pre- 
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high partial pressure within cavities to 
a lower partial pressure in the blood 
forms the basis for the resorption of 
air spaces such as subcutaneous em- 
physema. 'Breathing 100% oxygen re- 
duces the partial pressure of nitrogen 
in the blood, thereby increasing the 
gradient for the resorption of nitrogen 
from body cavities.’ 

This method of conservative man- 
agement is appropriate for the major- 
ity of cases of uncomplicated intersti- 
tial emphysema. Our patient’s omi- 
nous clinical situation necessitated 
rapid surgical intervention. In retro- 
spect, the postoperative resolution of 
his interstitial emphysema may have 
been accelerated by this nitrogen 
washout technique. However, it was an 
allergic reaction to intravenous peni- 
cillin that resulted in his prolonged 
hospitalization. 

Davin A. BREZNICK, MD 
JOHN L. Saporito, MD 
Long Branch, NJ 

1. Munson ES. Transfer of nitrous oxide into 
body air cavities, Br J Anaesth, 1974;46:202-209. 

2. Munsell WR. Pneumomediastinum. JAMA. 
1967;202:689-693, 


sented by faculty from the University 
of Michigan and The Johns Hopkins 
University, Baltimore, Md, and is de- 
signed to give the participant both 
theoretical and practical knowledge 
concerning endoscopic sinus surgery. 
Fifteen hours of Category 1 credit will 
be offered. For further information, 
contact the Registrar, Office of Con- 
tinuing Medical Education, G-1100 
Towsley Center-Box 0201, University 
of Michigan Medical School, Ann Ar- 
bor, MI 48109-0201; (313) 763-1400. 


Pan American Congress of Otorhino- 
laryngology~Head and Neck Surgery An- 
nounced.—The 22nd Congress of the 
Pan American Association of Otorhi- 
nolaryngology-Head and Neck Sur- 
gery will be held at the Sheraton Ho- 
tel in Buenos Aires, Argentina, from 
December 1 through 5, 1990. For fur- 
ther information, contact Dr Alejan- 
dro Terzian, Secretary General, Del- 
fino Turismo SRL, San Martin 427 
(1004), Buenos Aires, Argentina; 54 1 
394-2014, -2247, or -4181; fax, 54 1 
111595 or 54 1 3945379 
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If you're looking for some good reading, 
you've just found it. The free Consumer 
Information Catalog. 


The Catalog lists about 200 federal 
publications, many of them free. They can 
help you eat right, manage your money, stay 
healthy, plan your child’s education, learn 
about federal benefits and more. 


So sharpen your pencil. Write for the free 


Consumer Information Catalog. And get 
reading worth writing for. 


ww Consumer Information Center 
~ Department RW 
Pueblo, Colorado 81009 


A public service of this publication and the Consumer information Center of the U.S, General Services Administration. 
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now offers a 
marketplace 

of opportunities 
in your own , 
specialty journal. 
Starting in 
September, AJDC 
and all Archives 
journals will feature 
a new “Classified 
Advertising” section. 
You can put your 
message in the hands of 
every specialist in your 
target market, every 
month, with one or more 
AMA journals. 








The affordable “Classified Advertis- 
ing” section in each journal offers a 
highly visible concentration of wide- 
ranging physician opportunities within 
each specialty. 


Take your choice, but make that 
choice an AMA specialty journal for 
physician recruiting. The reason: We 
target the physician you want to reach. 


For complete advertising informa- 
tion on AMA specialty journal adver- 
tising please call or write: 


Specialty Journal 
Classified Advertising 
P.O. Box 1510 
Clearwater, Florida 34617 
National 800-237-9851 
Florida 800-553-8288 
Local 813-443-7666 





AMA SPECIALTY JOURNALS 


American Journal of 
Diseases of Children 
Archives of Dermatology 
Archives of General Psychiatry 
Archives of Internal Medicine 
Archives of Neurology 
Archives of Ophthalmology 
Archives of Otolaryngology- 
Head& Neck Surgery 
Archives of Surgery 
Archives of Pathology 
& Laboratory Medicine 





Second Annual Meeting 
of the 
North American 
Skull Base Society 


Special Topics: 
Cavernous Sinus Surgery 
Approaches to the Clivus 

Cranial Bese Reconstruction 
Transtemporal Approaches 
Interventional Neuroradiology 
Radiosurgery 


February 27—March 3, 1991 


Dolphin Hotel 
Walt Disney World 
Orlando, Florida 


Hosted by 
Department of Neurological Surgery 
University of Florida 
Gainesville, Florida 


President: Laligam N. Sekhar, M.D. 
Secretary: Victory L. Schramm, Jr., M.D. 
Treasurer: Ossama Al-Mefty, M.D. 
President-Elect: Ivo P. Janecka, M.D. 


Local Organizing Committee: 
Albert L. Rhoton, Jr., M.D. (Chairman) 
Richard G. Fessler, M.D., Ph.D. 
Johnny B. Delashaw, Jr., M.D. 
University of Florida 


Deadline for Abstracts: October 1, 1990 


Additional fee of $100 will be charged 
for registrations received after January 6, 1991. 


Send request for meeting information to: 
Albert L. Rhoton, Jr., M.D. 

North American Skull Base Society 
The University of Florida 
Department of Neurological Surgery 
Box J-265; JHM Health Center 
Gainesvile, Florida 32610 
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the AMA 
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What's the perfect form for you? 
Single or continuous? One-part or two? 
With bar-code or without? 


No matter what form your office system takes, 
the AMA has a Health Insurance Claim Form 
that will keep your reimbursement process 
running smoothly...simply... reliably. 


You'll find our forms are # easy to order 

w easy to use # economically priced 

m always up-to-date. Best of all, there's a 
20% discount for AMA members. so they're 
more economical than ever, 


Order the form that's perfect for you. 


Take advantage now of this opportunity to 
order the form that’s perfect for you. Simply call 
toll-free 1-800-621-8335 and 

order with your MasterCard or Visa. 


Prices and formats for AMA Health Insurance 
Claim Forms are as follows: 


OP-501/Single Form, OP-503/Continuous 
1-page, 100/pad, Form/Bar Code, 

10 pads/carton, 2-part NCR with pinteeds, 
Kodak bar code. 1000/carton, 


Kodak bar code. 
Regular Price: $51.7 
AMA Members: $4 a 


Regular Price: $34.10 
AMA Members: $27.28 


OP-502/Snap-Out Form, 


2-part NCR, 1000/carton, OP-505/Continuous 
Kodak bar code. Form/Uncoded, 
Regular Price: $49.50 2-part NCR with pinfeeds, 
AMA Members: $39.60 1000/carton, 

NO bar çoe: 

Regular Price: $5175 


AMAM fetes $41.40 
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* SECOND ANNUAL SEMINAR * 
Diagnostic and Rehabilitative Aspects 
of Balance and Movement Disorders 

October 17-21, 1990 
Deriver, Co 


Organized by 
The Prosper Meniere Society (PMS) 


Sponsored by 
Colorado Neurologic Institute (GNI) 


and 
International Meniere’s Disease Research Institute 


(IMDR 


Meeting Planned by CME Consultants, Inc. 


For the complete program and registration information 
contact: Jane A. Wells—Meeting Coordinator 
c/o |. Kaufman Arenberg, M.D., F.A.C.S.—Program Chairman: 
300 East Hampden Ave., Suite 400B 
Englewood, Co 80110 
Tel No. (303) 788-4230 
Fax No. (303) 788-6313 


Corporate Sponsor: NeuroCom International, inc. 
Clackamas, Oregon 
1-800-767-6744 
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on a Basic Concept. 





a nasal surgery, maintaining a clear field is perhaps 

the greatest advantage in attaining your desired 

results. Discover in an INSTANT the benefits provided 

by our new in-dwelling suction tampon. By controlling 

both intra and post operative bleeding, INSTANT 

dramatically reduces surgery time as well as 

patient trauma. 

Developed by surgeons for surgeons, INSTANT was 

created to streamline nasal surgery. In addition to 

minimizing patient nausea and post-operative swelling 

and bruising, INSTANT also obviates the need for 

general anesthesia. 

Occupying only the posterior third of the nasal cavity, 
INSTANT allows continuous aspiration while 

maintaining a virtually bloodless field. By helping 

to break the negative cycle of bleeding, nausea 

and straining, INSTANT allows for safer, more 

efficient surgery. 





The In-dwelling Nasal Suction Tampon for Alleviating 
Nasal Trauma is available in three models. The basic 
INSTANT is the most versatile surgical model. 
INSTANT I] is a post-operative recovery unit and 
INSTANT III adds the ability to occlude the nasal 
choana for absolute control. 

See the difference in an IwsTanr! 


W Better Results with a Clear Field 

W Reduces Surgery Time 

E Minimizes Nausea, Swelling and Bruising 
E Obviates Need for General Anesthesia 


E Works in Tandem with Blood Loss 
Monitoring and Manual Suction 
Equipment 


E Insurance Reimbursable 


SEND FOR SAMPLES AND A COMPLIMENTARY VIDEO TAPE! 
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INSTANT in place, | same specialty oe 
occupying the | 
posterior third of | affliation— eal en ee eo aoe oe 
‘the nasal cavity | 
Drainage lumen address T State a count 
to suction cannister | 
tor trap) for monitor- | Zip code E telephone i ~ 


ing blood loss also 
can be modified for 





D Please send sample kit (includes 2 In#rawr nasal tampons and a 
complimentary instructional video tape), enclosed is $18.95 e 


i 
| 
| Please send more 
| 
| 


suctioning. Cl Iwsranr lf (post-operative) 
ÂI information on: O dwstawr IH (absolute control : 
NSTANT 4 
ST A I To order by VISA or MASTERCARD call: -800-562-9468 (9-5 pst) i 
1-800-562-9468 WAX. | Send coupon and make checks payable to: Innovations By Necessity 















DEPARTMENT OF : 
HEAD AND NECK SURGERY/ 
SPEECH THERAPY l . 
WORLD CONGRESS ON SURGICAL VOICE RESTORATION AFTER LARYN- | 
GECTOMY—27th and 28th SEPTEMBER 1990. 
Surgeons, Speech Therapists, Radiologists, Nurses:— 


This Congress will cover the latest techniques for Surgical/Prosthetic o 
Voice Rehabilitation After Total Laryngectomy. To be held at Char- | 

ne cos Hospital, London W6 on the 27th and 28th September 
1990. 





























Topics include:—Assessment, Surgery, Videofluorescopic studies, | 
Objective Measurements, Prosthetics, Complications and resolutions. 


Papers will be presented from teams in 12 countries. Presentations | ao 
from the invited Faculty includes: — ee 


Drs Eric Blom, Mark Singer—USA 

Drs Ingo Herrman, Hans Mahieu—The Netherlands 
Prof. Mario Staffieri—Italy 

Prof. D.J. Algaba—Spain 

Prof. Louis Traissec—France 

Mr A D Cheesman—London 


THIS WILL BE THE DEFINITIVE CONFERENCE ON POST- LARYNGEC- i ~ 
TOMY REHABILITATION IN 1990. MAKE SURE YOU ARE THERE. 
COST—£100 per day for Consultants; £75 per day for others, incl: | 
sive of refreshments and Conference Dinner (a full social programme |. 
is also provided for spouses/friends). í 


For application forms please write to: 

The Surgical Voice Restoration Conference, 
Dr Alison Perry, Speech Therapy, Charing Cross Hospital, London W6. 
Telephone 01 846 1761. Fax No—846 1111 
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| 
Tf you're looking for some good | 
Yeading, you've just found it. The 
- free Consumer Information 
_ Catalog. 
| 
| 





The Catalog lists about 200 federal — 
publications, many of them free. 
They can help you eat right, UNIL ASE’ 
manage your money, stay 
healthy, plan your child's | Microsurgical CO, Laser 
education, learn about federal | = Smallest Spot 
_ benefits and more. | = Optimum Precision 
l l | m Smallest Package 
_ So sharpen your pencil. Write for | E No Articulated Aun 
the free Consumer Information | m User Friendly 

Catalog. And get reading worth | = Always Available 


writing for. 
LED 
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: Pueblo, Colorado 81009 


pubic 6 service of this publidation and 
Consumer: information Genter of the U.S. General Services Administration. 








Instructions for Authors 
Note: Please read these instructions carefully—technical deficiencies 


must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association's tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA,” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—-All accepted manuscripts are subject. to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—-Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (81% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 em 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systeme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al”), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al”), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propii: . The author is responsible for the accuracy and completeness 
of the referegces and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 


872. Arch Otolaryngol Head Neck Surg—Vol 116, July 1990 


Legends.— Legends should be typed double-spaced, beginning on 
a separate. sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X ll-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Mustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up te six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. De not submit 
glass-mounted transparencies. 

Financial Disclosure.—-In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLease Note: Most COMMON ERRORS TO AVOID 
(SECRETARY'S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units, 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
a= (6) Failure to send two sets of illustrations/photographs. 
um (7) Title too long. 
m (8) Failure to label abstract or to provide abstract. 
~—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
= (10) Failure to include copyright transmittal letter. 
~— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
m= (12) Failure to designate the corresponding author and 
provide phone number and address. 
= (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Otology Update 
August 10, 1990 


Seattle, Washington 
For Otolaryngologists = = Allied professionals 


Guest Faculty 
e F. Owen Black, MD 
¢ Derald Brackmann, MD 
e Jerry House, MD 
* Lewis Nashner, PhD 
Local Faculty 
e Charles Mangham, Jr, MD 
¢ Constantine Palaskas, MD 
¢ Theresa Skalabrin, MA 


|. Harvaré Medical School 


Physicians $95.00, Allied professionals $65.00, _ 
Residents $45.00, including luncheon. For 
further information and registration, contact: 
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Charles Mangham, Jr, MD 

Seattle Suite 505 

Ear 1600 East Jefferson Street 
ic Seattle, Washington, 98122 

(206) 328-4327 ` i 








UNILASE’ 


Microsurgical CO, Laser 


The ideal Laser 
for Otolaryngology 
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The Osler Institute : 
Otolaryngology Boards Review Course 
September 9-14, 1990 — Chicago 





Now, your review and update for board exams and practice 


OBJECTIVES 










i PATHOLOG Y 
Upper Respiratory 

+. Oral Cavity 

~- Bone and Soft Tissue 
Thyroid and Parathyroid 
Salivary Glands 

Ear and Temporal Bone 



















enetics and Physiology 
Immunology and Allergy 


Otologic Medicine 
Deafness and Dizziness 
Facial Nerve 

_ Base of Skull Surgery 
Temporal Bone Surgery 


HEAD AND NECK 

Nose and Sinuses 

Oral Cavity 

Pharynx and Larynx 
Salivary Glands 

Trachea and Esophagus 
Thyroid and Parathyroid 
Mandible 

. Maxillofacial Trauma 
Facial Anomalies 


natomy and Embryology 


enna eee meee nen 


© Increase basic science knowledge in otolaryngology 

e Improve clinical skills in diagnosis and treatment 

_ @ Assist otolaryngology residents to study efficiently 

* Prepare board candidates to take board examinations 
<e. Provide practicing surgeons with a review and update 


The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not oniy. ‘from world-famous authorities but from people who are relatively unknown as well."* 


PEDIATRIC 

OTOLARYNGOLOGY 
Respiratory Obstruction 
Pediatric Tumors 


Caustics and Foreign Bodies 


Laryngeal Anomalies 


AESTHETIC SURGERY 
Otoplasty and Rhinoplasty 
Blepharoplasty 
Rhytidectomy 
Cosmetic Complications 

LAB AND EXAMS 
Pathology Glass Slides 
Written and Oral Exams 


FACULTY 


Charles Bluestone, M.D. 
Professor of Otolaryngology 
University of Pittsburgh 


Arnold Cohn, M.D. 
Professor of Otolaryngology 
Wayne State University 


Orrin Davis, M.D. 
Practicing Otolarngologist 
Midland Park, New Jersey 


Jack Gluckman, M.D. 
Professor of Otolaryngology 
University of Cincinnati 


Lauren Holinger, M.D. 
Assoc. Professor of Oto. 
Rush Medical College 


METHODS 


Sponsored by the Osler Institute and The Medical College of Wisconsin 


e HOME STUDY MATERIALS consisting of a syllabus and 
assignments with questions and answers 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 

» PRACTICE EXAMS with oral and written parts 


Jerry House, M.D. 
Ass’t. Clin. Prof. of Oto. 
Indiana University 


Vincent Hyams, M.D. 
Emer. Chmn. of Oto. Path. 


Armed Forces Inst. of Path. 


Anthony Jahn, M.D. 
Assoc. Prof. & Chief, Oto. 
U. of Med. & Dent. of NJ 


Edwin Kaplan, M.D. 
Professor of Surgery 
University of Chicago 


Arvind Kumar, M.D. 
Assoc. Professor of Oto. 
Univ. of Illinios, Chicago 


Robert Maisel, M.D. 
Assoc. Professor of Oto. 
University of Minnesota 


Charles Myer, M.D. 
Assoc. Professor of Oto. 
University of Cincinnati 


Myles Pensak, M.D. 
Assoc. Professor of Oto. 
University of Cincinnati 


Dean Toriumi, M.D. 
Asst. Professor of Oto. 
Univ. of Illinios, Chicago 


June Unger, M.D. 
Professor of Radiolo 
University of Wisconsin 


| Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 






Name 








Address 








City/State/Zip 





2 Phone 













_ Mail today to: 


| -1094 Dawn Lane, Dept. E4-07 


: P.O. Box 2218 
: Terre Haute, IN 47802 


For: ["] September 9-14, 1990 — Chicago 


[L] March 10-15, 1991 — Chicago ł 


[C] Sept. 15-20 1991 — Chicago + 


C] Check enclosed for $ 


C] Please send more information 
¥ Courses being planned 
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REMERON CREED TKR EEE EERO 


"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course i 

given in Chicago the week before the writ 
ten and oral exams to save time and trave 
expense for board candidates. Home stud 
materials are sent upon registration, Th 
best value is to take the seminar well in ad 
vance of the written boards and repeat fo 
half price. The September course will b 
held at the Hilton Inn, Lisle, Ilinois. Ou 
group rates are $79 single and $99 double. 


"and those little extras...."* 


LOWEST AIR FARES: Call toll- free hi 
800-548-8185 for group fares. 


"remarkably complete and pleasant."* 


PLACEMENT SERVICE: For a practic 
opportunity write or call 1-800-356-7537. 


"the most education for the money."* 
FEES AND CATEGORY 1 C.M.E. CREDIT 


e Physician or Resident: Phy. Res. hrs 
e Sept. 9-14 (6 days) $720 $480 6C 
eSept. 15 (Mock Orals) $90 $60 4 


e Repeating 6 day course within 3 yrs.: $36C 

*Add 10% within 10 days of the course. 

e Attendees not in course hotel add $20/day 

e Fees do not include lodging or meals. 

+ A deposit of $50 will reserve your position 

Most home study materials will be maile 
after half of the registration fee is received 

©The Medical College of Wisconsin, a mem 
ber of the Milwaukee Regional Medica 
Center, accredited by the ACCME, cer 
tifies that this program meets the criteria fo: 
64 hours of Category 1 credit. 


"home study material was extremely helpful."* 


REFUNDS: Subject to a $50 fee, refund: 
will be made up until the seminar begins. 


"I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, P.O. Box 2218 
Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


* Comments by participants 




















15 mm Spot Size 


When you need precision, don’t settle for less than the 
best. Whether it’s a stapedotomy or vocal cord surgery, ILL. MED 
is the only choice. 

1L. Med’s UNILASE® CO, Laser is the smallest, most 
precise CO, Laser available. It is optimum precision in a user 
friendly package and is ready for use at a moment's notice. 

L.L. Med has replaced the cumbersome articulated arm CO, laser 
with a state of the art microsurgery tool. 

UNILASE CO, Laser. It’s affordable. It’s dependable. And 
it’s the first CO, microsurgical laser that will meet your expectations. 


© 1990 iE Med, i.  UNILASE is a registered trademark of Li. Med, Inc. Potent no. 4856512. Additional patents pending. 








Microsurgical CO „Laser 
The ideal Laser for 
Otolaryngology 


For more details and a VHS video of 
the UNILASE CO, laser being used in 
surgery, call the Marketing Department 
at (800) 662-2660, (508) 660-2660. 


Instruments and Lasers for Medicine 





I.L. Med, Inc. 
591B Providence Highway 
Walpole, MA 02081 
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Classified Advertising 


Box 












CLASSIFIED 
INFORMATION 
Regular Classified 1Time 3 Times 
or more* 
Cost per word $1.50 $1.35 


Minimum 20 words. 


*in order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


per issue 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toli free: 


National 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 









OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


Pediatric 
Otolaryngology 
Fellowship 


Available July 1991: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children’s Medical Center 
Memphis, TN 38103 











nal Opportuni 
OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-speciaity 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


PHYSICIAN OPPORTUNITIES 
IN ARIZONA 
Thomas-Davis Medica! Centers, P.C., a 
rapidly expanding multi-specialty group 
practice of 90-plus physicians has otolaryn- 
gology positions available in Tucson and 
Tempe. Excellent fringe benefits and profit 
sharing program. Guarantee for first two 








years, plus incentive. Early shareholder. 
Fee-for-service, as well as owned HMO. 
Must be board-eligible or -certified. 

Call or write: 


James J. Vitali, Chief Executive Officer 
Thomas-Davis Medical Centers, P.C. 
P.O. Box 12650, Tucson, AZ 85732 
(602) 322-2525 





CHARTER MEDICAL currently has an otolaryngol- 
ogy opportunity available in a suburb of Dallas, 
Texas. Choose from a variety of practice settings 
including partnership, association or solo/with 
shared call. Financial package includes income 
guarantee, relocation assistance and more. For 
additional information, contact: Donna Gabel or 
Wes Moody at (800) 248-0922, 9:00 AM-9:00 PM 
Monday-Thursday; 9:00 AM-5:30 PM Friday. CVs 





PACIFIC NORTHWEST — Group Health Coopera- 
tive of Puget Sound, a 375,000-member prepaid 
group practice, currently has a position available for 
an otolaryngologist. Referral only practice in a 
multi-specialty organization. Wonderful practice 
opportunity located in the scenic Puget Sound area. 
To inquire, write to: Manager, Medical Staff Person- 
nel, 521 Wall Street, Seattle, WA 98121. 


LOCUM STAFF SURGEON positions in New 
Zealand. Applications are invited from suitably 
qualified applicants for the above. A flexible pack- 
age is available with the timing, duration and ses- 
sional basis of the appointment being open to 
negotiation. The successful applicant must have a 
United Kingdom Fellowship in Otolaryngology or 
Australasian Fellowship in Otolaryngology. Well- 
ington Area Health Board serves a population of 
about 400,000. The major component of the ENT 
service is based at Wellington Hospital — a teach- 
ing hospital linked to the University of Otago. 
Application forms and conditions of appointments 
are available from: Ruth Halford, Human Resources 
Unit, Wellington Area Health Board, P.O. Box 10 
245, Wellington, New Zealand. Telephone: (04) 725 
679. Facsimile: (4) 710 612. Closing date: open. 








OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401, 





PLEASE NOTE—Address replies to box number 
ads as follows: Box number, _.__, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes neediess delay. 


inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 






MAINE COAST Otolaryngologist — Private practice 
for well-qualified, motivated ENT physician. Guar- 
anteed cross coverage. Campus office space with 
new equipment. Affiliate with 106-bed, medical 
referral center. Live and work in beautiful and desir- 
able coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 


OTOLARYNGOLOGY Consultants of Memphis - 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join:a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 





77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. SendiCV to: Box #403, 
c/o AOTO, 








Janet Clayton, AM Care Physician Search, P.O. Box : 
2816, Durham, NC 27715, (800) 477-0600. On 


NORTHERN CALIFORNIA 





The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available‘for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 





To inquire about this and other openings 
with our successful, growing medical group, 
send CV ta: Richmond Prescott, M.D., Physi- 
cian Recrutiment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949, We are an equal 
opportunity employer. 


J 
V 
KAISER PERMANENTE 


Good People. Good Medicine. | 

































WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general otolaryngologist to join three- 


-~ AUDIOLOGIST 
University of Miami 


person department. High-growth, white collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more information, please serid CV to: Glenn 
Schneider, MD, The Permanente. Medical Group, 
inc., 1425 South Main Street, Dept. AO, Walnut 
Creek, CA 94596. EGE, 





The Department of Otolaryngology is seeking a second experienced 
doctorate level audiologist to supervise new clinical programs in cochlear 
implantation, vestibular testing and intraoperative monitoring. Responsi- 
bilities also include clinical research and teaching. 


aa ood 
Lakeview Medical Center 
TIDEWATER VIRGINIA 


This position is tenure earning. Academic rank and salary will be com- 
mensurate with the candidate’s experience and qualifications. 


Private multi-specialty group with opening for 
BC/BE otolaryngologist. Group coffers salary 
guarantee, health, disability, malpractice, pene pepo: 
sion, profit sharing plans. Centra! location, close [ot > 
to major metropolitan areas and beach. Send: -] 
curriculum vitae to: they 
Recruitment, Lakeview Medical Center} oh 
2000 Meade Parkway, Suffolk, VA 23434 i qif. 


The cdepartmerit is expanding with the creation of anew otology division 
and an ear institute is in the advanced stages of development. This pro- 
gram has strong support from the medical school administration, the 
Miarni otolaryngology community, and the citizens of Miami. The 

*“ successful candidate will also enjoy the opportunity to live and work in one 
of the world’s great cities. 





BC/BE OTO-HNS to join rapidly expanding solo 
practice in warm, sunny southern California. Office 
includes a full-time audiologist, ABR and ENG, two 
hospital affiliations plus O.P. Surgery Center. Send 


Submit a CV and letters of reference to: 


Thomas J. Balkany, MD 
Professor and Vice-Chairman 
Department of Otolaryngology (D-48) 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
P.O. Box 016960, Miami, FL 33101 


The University of Miami is an affirmative action/equal opportunity employer. 





OTOLARYNGOLOGIST — Virginia. Modern 153- 
bed acute care hospital has an excellent opportunity 
for a board-certified/-eligible otolaryngologist. 
Medical service area population. of 55,000. New 
office building available. Very competitive finan- 
cial package and relocation. Beautiful mountainous 
plateau area 50 miles trom Roanoke, with exceptional 
cultural, educational and recreational opportunities. 
Contact: Assistant Administrator, P.O. Box 759, 
Pulaski, VA 24301. (703) 980-6822. 








PRACTICE OPPORTUNITY 


GENERAL 
OTOLARYNGOLOGIST 
ST. LOUIS, MISSOURI 


Rapidly expanding ENT group with 
medical school affiliation is seeking a 
board-certified/-eligible otolaryngolo- 
gist for busy, well established private 
practice involved in all aspects of oto- 
laryngology. This includes head and 
neck surgery, allergies, facial plastic 
and otology reconstructive surgery. 


We have complete audiology facilities 
and offices near two hospitals where 
most surgery is performed. This group 
is located in a St. Louis County com- 
munity of approximately 350,000 which 
has outstanding living and working 
conditions. 


We offer a competitive salary and 
excellent benefit package including 
malpractice insurance, life insurance, 
vacation, and CME time. 
if this opportunity is of interest to you, 
please send your curriculum vitae to: 
Daniel Brewer 
Christian Hospital Northeast 
11133 Dunn Road 
St. Louis, MO 63136 


q Christian Health Services 
Member of the Christian Health System” 











Minnesota— Otolaryngology 








Multi-specialty clinic 
located in beautiful lake country seeks 
otolaryngologist to join 
group practice. 



























Excellent salary and benefits 
leading to early 
ownership opportunity. 




















Contact: Michael Pfeifer 


MESABA CLINIC 
1814 14th Avenue East 
Hibbing, MN 55746 
Call collect: 
(218) 262-3441 







































Otolaryngologist 


BC/BE — Associate 
with well-established 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from 
Napa Valley in 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 


Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send CV to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 








OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


WECAN COMPOSE 
BEAUTIFUL 
ARRANGEMENTS 


package including re 
ance. Plu 
d pati 
l through Thurs: 
9am-5:30pm. 


Charter Medical Corporation 
PO. Box 209, Macon, GA 31298 


CHARTER 
MEDICAL 


CORPORATION 

















THE PERMANENTE MEDICAL GROUP 
NORTHERN CALIFORNIA 


The Permanente Medical Group, the largest 
multispecialty group practice in the U.S., i 
undergoing explosive growth in its 

California region: the San Franeisco. Bay Area, 
Sacramento and the Central Valley. Our rapid 
increase in membership has created practice 
opportunities throughout the region for 
additional BC/BE Otolaryngologists. 


QUALITY 


2 FELLOWSHIP 
RHINOLOGY AND 
ENDOSCOPIC SINUS 
SURGERY 


Beginning July 1991 


{oo This is one-year clinical/research fellowship. The 
program offers several courses at the School of 

| Public Health oriented toward preparing an 
‘jndividiyal for an academic career. Applicants must 
be board eligible in Otolaryngology-Head and Neck 


STABILITY 


LEADERSHIP Our physician-managed groupis part of the 
comprehensive Kaiser Permanente Medical. 
Care Program. As a TPMG physician, you have 
access to the latest medical technology and 
resources, the support of colleagues in all sub: 
specialties — and the opportunity to provide 
excellent health care without the burdens of - 
Supe Re managing 4 practice, : ; 
TPMG offers many benefits: scheduled ume’ 
off with cross-coverage provided by:your tol. ° 
leagues, malpractice insurance a substantial, => 
retirement program and special arrangements: 
for physicians wansferring from established , 
practice. Please call or send CVito: The Perma- 
e nente Medical Group, Inc, Richmond Prescott, : 
. M.D., Physician Récruitment Services, Dept. 
KAISER, PERMANENTE AENT-7302. 1814 Franklin, 4th Floor, Oakland, 
SEONI CA 94612. (800) 777-491 2. EOE 


Address inquiries to: 


David W. Kennedy, MD 
Department of Otolaryngology- 
‘Head and Neck Surgery 
The Johns Hopkins Hospital 
600 N. Wolfe St., Carnegie 434 
Baltimore, Maryland 21205 











Otolaryngologist 


Board-certified/-eligible otolaryngologist 
needed as associate to join an active four- 
physician section of otolaryngology, 
practicing all aspects of modern 
otolaryngology. 








yütern California Permanente Medical Group 
offers vou the freedom to concentrate on patient care. 





Weare a well-established, prepaid health care program. 
Our qualtigpecialty group practice is a successful partnership 
composed of and managed by SCPMG physicians. 

o Dye tour recent. growth, we are currently accepting 
applications from board eligible/certified ENT/Head & 
Neck Surgeons for clinical positions at Kaiser Permanente 
Medical Centers throughout Southern California. 

Our compensation is competitive and benefits are 

hey incliide?. professional liability, medical 
ental coverage, vacation and sick leave, continuing 
on, dife insurance and retirement plans. After two 
ll-<ime employment, physicians are eligible to be 
red for partnership. 
z a physician application, please call (800) 328-5278. 
from outside of California, please call (800) 
4 or-send your curriculum vitae to: Irwin P. 
M.D. Associate Medical Director, SCPMG, 
. Walnut Center, Pasadena, CA 91188-8013. 


‘Equal Qpportanity Employer M/F/H 


jod People. Good Medicine. 











This 200-physician, multi-specialty clinic 
serves as a referral center for surrounding © 
areas of northeastern Pennsylvania and the 
Southern Tier of New York State. Affiliated: 
with progressive 366-bed hospital. State-of- 
the-art diagnostic and operative equipment 
available. Medical school teaching affiliation 
provides a stimulating environment. 


Area provides attractive living conditions 
with ample seasonal recreation 
opportunities. Easy access to major 
metropolitan areas. Excellent salary and 
fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 


Sayre, PA 18840 è (717) 888-5858- 


ATTENTION: 
G.V. Ippolito, Vice Pr 














880 





















TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to join busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 





Otolaryngologists 


Seeking qualified and affable BC/BE 
otolaryngologists to join rapidly expand- 
ing general otolaryngological practice 
located in Research Triangle Park area 
of North Carolina. Excellent professional 
opportunities in progressive medical 
community. Pleasant and excellent area 
for raising a family. Please contact, or 
send resume with three references to: 


T. Kent Watanabe, MD, F.A.C.S. 
Cary Ear, Nose & Throat Clinic 


101 Southwest Cary Parkway, Suite 270 
Cary, North Carolina 27511 


DIRECTOR — OTOLARYNGOLOGY-Head and 


“4A Neck Surgery. The Johns Hopkins University School 
“oof Medicine and The Johns Hopkins Hospital are 
“| seeking a physician-scientist to lead our Depart- 


ment of Otolaryngology-Head and Neck Surgery. 
Applicants should have evidence of leadership qual- 
ities and demonstrated outstanding abilities in 
research and teaching. Please send letter of applica- 
tion, curriculum vitae and bibliography to: Or. John 
Cameron, Chairman, Otolaryngology-Head and 


Neck Surgery, Search Committee, Johns Hopkins 


‘Hospital, Department of Surgery. 600 North Wolfe 
Street, Baltimore, MD 21205. An affirmative acti- 
on/equal opportunity employer. 


Associate 
to the 
Director 


The Otolaryngology/Broncho- 
esophagology Department of 
Temple University Health 
Sciences Center's Section of 
Pediatrics at St. Christopher's 
Hospital for Children is seeking 
an Associate to the Director at 
our new facility. This position is 
full time and faculty rank will be 
commensurate with experience. 
Please reply to: Max L. Ronis, 
M.D., TEMPLE UNIVERSITY 
SCHOOL OF MEDICINE, 
3400 N. Broad Street, Phila- 
deiphia, PA 19140. 


UNIVERSITY 


An Equal Opportunity Employer 
Choose 


TEMPLE 


= 









LUCRATIVE ENT PRACTICE with subspecialty in 
allergy. Twenty years in business — large patient 
flow. Fast growing urban area, good schools. thirty 
minutes west of Chicago. This practice for sale. Will 





consider an associate for 3-5 years. Box #405, c/o 
| AOTO. Eg RE haute deat 




























OTOLARYNGOLOGIST 


FOR NEUROSURGERY INSTITUTE 
WITH CRANIOFACIAL CENTER 


An Oklahoma hospital is seeking a board certified ENT with laser and 
endoscopic experience plus Fellowship/experience in head and neck 
cancer and skull base surgery to join hospital based Neurosurgery 
Institute. Opportunity to join experienced team including Neurosurgeon, 
Craniofacial Reconstructive ENT, Oculoplastic Specialist and 

Oral Surgeon. 
























e Established, busy referral practice with regional referral base: 

e Fully equipped new office with staff; 

e 684-bed, not-for-profit Health Center providing services 
and programs to meet the physical, psychological, social 
and spiritual well-being of persons all ages: 

¢ Dedicated inpatient services and “state of the art” technology. 









Metropolitan area offers arts and cultural opportunities, philharmonic 
orchestra, seasonal theatre, college and professional sports, family 
oriented special events. 







Guaranteed, highly-competitive salary and benefits. 





Send Curriculum Vitae to: 

St. Anthony Hospital 

PO. Box 205 

Oklahoma City, OK 73101 
Attention: Tom Coniglione, M.D. 
Vice President Medical Affairs 
(405) 272-6369 










AMERICAN DIOPTER & DECIBLE SOCIETY 


Bi-annual Meeting 


Announcement and Call for Abstracts 
Contemporary Topics in 
Ophthalmology and Otolaryngology 

at the 

HILTON INTERNATIONAL BARBADOS 
Barbados, West Indies 
JANUARY 19 - 26, 1991 


Registration Fees: $375 Members $450 Non-members 
One page abstracts should be sent by September 1, £990 to: 


__ Ophthalmology — 


Jonas T. Johnson, MD or 

Donald B. Kamerer, MD 
Department of Otolaryngology 
Eye & Ear Institute of Pittsburgh geo hel 
203 Lothrop Street, Suite 500 a o 
Pittsburgh, PA 15213 Jo 


Albert W. Biglan, MD | 
3518 Fifth Avenue = | 
Pittsburgh, PA 15213: 


For additional information, contact: 


Robin L. Wagner, Administrative Coordinator 
(412) 647-2227 or FAX (412) 647-7964 














HE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 


THE HEARING AID 


The Quamum® is a miniature, peri-tympanic, canal-style hearing aid 















designed to ft 90% of the population. Plus, it's prefabricated with a 
soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum® is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 


| able on the market today. By delivering the sound closer to the 

eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum® sounds more 
~ natural! 


"Quantum is a regestered traciemark of Vornba Hearng Systems, a subsidiary of Bausch & Lomb | | E S Y S TEM 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 















‘maw VOROBA HEARING SYSTEMS 
wr @subsidiary of Bausch &Lomb 


14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





. ©1989 Vonta Hearing Systems 
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JANSSEN 


PHARMACEUTICA 
* Piscataway, NJ 08854 
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© Janssen Pharmaceutica Inc. 1989 





